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ABSTRACT 

Guidelines, based on an analysis of currently 
successful work measurement systems found in 10 a. ''ferent Federal 
agencies, are presented for the development of standards and the use 
of these data for work measui-ement. The guidelines were developed in 
response to significant problems many Federal agency headquarters and 
staff managers were experiencing vith their work measurement systems, 
and in response to their lack of knowledge and Interest In work 
measurement. The guidelines are, therefore, written In a 
conversational mode, as a dialog between the author and an imaginary 
naive and skeptical manager. General in nature, the guidelines 
require analysis and interpretation before they can be applied. An 
Introductory chapter on the role of work measurement in performance 
measurement is followed by an explication of the need for quality 
work measurement standards in the planning and control of budget, 
manpower, and workload. The steps to be taken in establishing a work 
measurement system are then laid out, from preliminary considerations 
to staffing and training, and cost and disincentives are discussed. 
Maintaining performance is the topic of the final chapter* The book 
is heavily illustrated with graphs and tables; the appendixes include 
a breakdown of work. measurement techniques. (AJ) 
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FOREWORD 



It was determined during a study on "Measuring and Enhancing 
Productivity in the Federal Sector"* that nciany Federal Agency head- 
quarters and staff managers have significant problems with their work 
measurement systems, both in the development of stand.'irds and in the 
use of this data. Also, significant numbers of these managers lack 
knowledge and interest in work measurement. Ihese {guidelines are 
specifically designed to deal with these problems. 

It was not considered practical to develop explicit guidelines on 
the implementation and utilization of work measurement that would be 
universally applicable throughout the Federal Servica. Consequently, 
the guidelines are general in nature and will require careful analysis 
and interpretation when deciding when, where and how to apply them. 

The information provided is based on the analysis of currently 
successful work measurement systems found in ten different Federal 
agencies. ** The guidelines are based on the practices which have 
. proven to be useful in these systems over a period of several years. 

The guidelines are written in a conversational mode to facilitate 
ease of reading and understanding. They may be read like a book or 
used as a reference doc\iment. The term "organization" as used 
throughout the guidelines refers to military and civilian government 
organizational elements. 



* Joint Committee Print, 9Znd Congress, 2nd Session dtd 

August 4, 1972, is available from the US Government Printing 
Office, Washington, DC 20402 - Price 60 cents. 

"Improving Work Measurement Systems in the Federal Govern- 
ment", prepared by the US Army Management Engineering 
Training Agency for the Joint Project for Measuring £nd 
Enhancing Productivity, June 1973. 
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CHAPTER I 



THE ROLE OF WORK MEASUREMENT IN PERFORMANCE 
MEASUREMENT 



As an executive or field director, you are faced with many 
problem -solving and decision-making situations. These generally 
involve the expenditure of money and utilization of manpower to 
accomplish work in performing specified missions. The purpose 
of this handbook is to show the contribution work measurement 
can make to the improvement of resource utilization (performance 
efficiency) and, therefore to mission effectiveness. 



Specifically, it has been designed to assist you: 

o Define and clarify the relationship between 
work measurement and other systems of 
performance rneasurement. 

o Determine the need for new or improved 
systems of work measurement, 

o Establish new or improve existing systems 
of work measurement. 

o Maintain the performance of operating work 
measurement systems on a continuing basis. 




What is the purpose of these guidelines ? 
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A, CATEGORIES OF PERFORMANCE MEASUREMENT 




2, J You use the terme, efficiency and effectiveness, as though 
— ^ they were different^ I thought they meant the same thing. 

There is considerable variation in the meaning of these terms 
as currently used throughout the Federal government. However, 
for our purposes, these terms are defined as follows: 



Effectiveness measurement compares actual 
results against some end objective or goal, 
These goals are a means of assessing how 
well an organization is accomplishing its 
mission programs* 

Efficiency measurement compares actual per- 
formance against some standard of performance 
to determine how well an organization is utilizing 
its available resources. It is an ''economic'* 
measurement* 



3^ Can you cite some examples of each? 

Let's consider effectiveness measurement first. As we im- 
plied in our definition above, this kind of measurement deals with 
how good a job we are doing in achieving the basic mission of an 
organization. One or more items (mission elements) which best 
reflect mission accomplishment are selected for measurement. A 
goal or objective to be obtained is established for each item. Manage 
ment assesses actual performance against these goals on a periodic 
basis to determine effectiveness. Each of the following items repre- 
sents performance that contributes to the effectiveness of an c rgani- 
zation. 




Item 



Goal 



Report process time 9 days (elapsed time) 

Investigations completed 380 per manyear 

Active backorders 800 maximum any one time 

Delinquent actions 5% maximum/week 

Invoices with errors 3% maximum 



Do you have any questions on this? 
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4. j No. I'm already using similar types of measurement in my 
— ^ organization^ 



I'm sure you are. Now let's consider efficieicy measurements. 
This is a little more difficult to explain because there are three 
categories of efficiency measurement currently in use. These are 
productivity, unit cost, and work m.eapurement as illustrated in 
Figure 1. 

KUTlONSHiPS BETWIIH KRFORMANCI MEASWEWENTS 

Perfennim 
IHeosoneiiiMt 
Systems 



r 


1 


Effidenqr 




Effccfhraness 






Meosuraffleflt 







1 












Woik 
MeosiMfiMif 




Uflif Cbsf 
Meflsufieneat 




Meosmffleflf 



Figure ! 



Work Measurement converts a quantitative statement of 
workload to a quantitative statement of the manpower to produce 
that workload* This statement Is called a work measurement 
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standard or simply, a standard. Standards are actually ratios 
that relate output (goods or service) to resource input (manpower) 
for a task or job. It is frequently stated in units of work expected 
to be produced in a unit of time. 



Task 



Work Unit 



Work Measurement Standard 



Conduct land surveys 
Repair generators 
Audit tax returns 
Process supply 
requisitions 



Areas surveyed 
Repaired generator 
Tax return audited 
Supply requisitions 
processed 



14 acre 8 /hour 

1 generator/hour 

2 returns /hour 

21 requisitions /day 



It is more commonly expressed in a reciprocal form, time per 
unit of work. 

Task Work Unit Work Measurement Standard 



Conduct land surveys 
Repair generators 
Audit tax returns 
Process supply 
requisitions 



Areas surveyed 
Repaired generator 
Tax return audited 
Supply requisitions 
processed 



0. 072 hours/acre 
1^ 000 hours /generator 
0. 500 hours/ return 
0.047 days /requisition 



Performance efficiency (the efficiency measurement for work 
measurement) is determined by comparing standard (earned) man- 
hours to actual hours. This comparison is expressed as a percent- 
age, with 100% representing the expected performance. To illustrate, 
a work center auditing tax returns computes their performance 
efficiency for a one week period as follows: 

Task: Audit tax returns 

Output Measure or Work Unit: Tax returns audited 
Standard: . 500 hours /tax return audited 

Number returns audited: 800 
Actual manhours expended: 475 

Performance efficiency = Work Units Completed (Standard) 

Actual Hours 

= Earned Hours 
Actual Hours 

= 800 (.500) = 400 
475 475 

= . 84 or 84% 
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© We already do this kind of computation at som e of our field 
operations. It never seemed of much help to me however. 

Probably not. Work measurement based performance measure- 
ment is generally considered to be most useful at lower operating 
levels. Unit cost and productivity measurement probably offer the 
greatest potential of direct value to you. 

Uni* C ost Measurement relates a work unit to the costs or re- 
sourceTc^sumed in producing that unit. Unit costs may include, 
in addition to personnel costs, the cost of supplies, travel, equip- 
ment, etc. Thus, unit costs reflect the ratio of personnel, materials, 
travel and other costs to the output produced, and will be stated in 
terms of dollars required to produce a unit of work. 

Work Unit Planned Unit Cost 

Acres surveyed $0. 38/acre 

Repaired generator 14. 50/generator 
Tax return audited -9. 10/return 

Supply requisition processed 3. 38 /requisition 

Performance efficiency (the efficiency measurement) is determined 
by comparing planned unit cost to actual unit costs. Thus, if the 
actual cost per acre surveyed for a specified time period was only 
$.33, management would conclude that performance was 115%, tl*at 

is 15% above average. 

The planned unit cost can be developed in several different v/ays. 
An average cost figure from the most recent reporting period may 
be selected, perhaps arbitrarily modified in an effort to "force" 
productivity increases. Another way, is to revl.jw cost data from 
several previous reporting periods and compute an average or 
establish a trend line that can be used to project future unit costs. 
A third way, and the best, is to establish work measurement stand- 
ards, for the labor portion of the unit costs. These standards, repre 
aenting the "should take " time, can then be compared against the "did 
take" past expefience time to arrive at a planned unit cost. 

Productivity Measureme nt relates gross measures of output 
for an organization to one or more associated Inputs. The output 
measures are based on the volume of products or services produced 
for use outside the organization. Input measures may Include labor, 



ERIC 



5 

^13 



material, facilities, and equipment. However, most goverxunent 
organizations limit their input measurement to labor. They have 
yet to develop the capability to accurately identify or allocate these 
other costs against the unit of output. 

A few proauctivity measurements in government organizations 



are: 

Program Activity 

Soil Survey Activities 
Material Management 

Operations 
Audits 

Processing Check Claims 
Trial Examiner Decision 
Service to Commercial 
Carriers 



Output Measure 

Soil Survey Reports 
Supply Actions Initiated 

Audits Completed 
Claims Processed 
Decisions Made 
Units Serviced 



Input Measure 

Man-* years 
Man-years 

Man-years 
Man-years 
Man-years 
Man-years 



© 



^. j Let's see an example of application. 

To illustrate, an organization provides a service to commer- 
cial carriers. A productivity measurement system is used by top 
management to assess overall organizational performance. 



Fiscal 
Year 
(1) 


Number 
of Units 
Se rviced 
(2) 


Number 
of 

Employees 
(3) 


Productivity 
Measurement 
Ratio 
(4) 


Productivity 
Index 

(5) 


1970 


34 million 


3908 


8700 


1.00 


1971 


37. 1 million 


4134 


8974 


1.03 


1972 


42. 2 million 


4186 


10081 


1. 16 



The values for Columns 4 and 5 are computed as follows: 

(a) The productivity measurement ratio for the base year (1970) 
is established using the following formula. 

Productivity measurement ratio (PR) = output » Col 2 a 34, 000. 000 

input Col 3 3908 



s 8700 units serviced /employee 
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(b) The productivity Index for the base year (1970) Is 
computed 



Productivity Index (PI) = ?R (any year) ^ 8700 = I.OO 

PR (base year) 8700 

(c) The productivity measurement and productivity 
Index for the year 1971 is computed 

PR = 37.100.000 , 8974 
4134 

PI = 892i- = 1.03 
8700 

(d) The measurements for 1972 are computed in a 
similar fashion. 

Productivity indices are a "score card" for an organization. 
They can be used to forecast trends In output, and where the trend 
is unfavorable, actions can be taken to Influence them In the desired 
direction. Like a school report card, they are a long term type of 
measurement. This is in contrast to unit cost and work measure- 
ment which are short term measurements like tests and class 
recitations. 

© I'm not s t^re I can keep all this performance measurement 
business straight! 

It's not exactly easy. Table I may help you on this. It sum- 
marizes some of the things we have been talking about. 

B . ROLE OF W ORK ME A SURJEMENT 
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O. K. . but can you summarize in what way work measurement Is 
related to unit cost and productivity measurements? 



First let's consider work measurement and unit cost. Work 
measurement, the lowest level of measurement, deals only with 
manhours per unit of output. Unit cost measurement deals with all 
costs required to produce a unit of output and, therefore. Is not 
limited to manpower costs. However, unit cost builds on work 
measurement to supply the information on manpower costs. 



IS 



They are similar in that both measurements are: 

o Used as a standard or "benchmark" to compare 
against actuals. 

° The standards are changed to reflect authorized 
changes in methods and procedures. 

o Used by management primarily for short range 
management tools. 

© That was the easy one. Now, what about work measurement 
and productivity measurement. I'll bet this one's tougher! 

Not really. Remember, work measurement and productivity 
measurement both establish output and input ratios for a unit of 
output. However, the differences are greater than the similarities. 

The output measure for productivity measurement is usually 
very gross and deals exclusively with products or services produced 
for use outside the organization. The input may include the dollar 
cost for labor, materials, facilities, and equipment. In actual 
practice, it is usually limited to labor inputs, expressed in man- 
years or manhours. 

The output measure for work measurement is normally more 
detailed and often deals with products or services that will receive 
further processing within the organization. The input is always 
limited to manhours; however, as will be discussed later, program 
level work measurement standards and productivity measurements 
may, in some cases, be integrated. 

Productivity measurement is used by top management to track 
and monitor performance of entire organizations on a long term 
(«.g.» yearly) basis. However, manpower is usually by far, the 
most important resource in government programs. Work measure- 
ment can be used to establish standard output/input ratios. These 
standards can then be used to "sharpen up" the management decision 
making involved in budgeting, manpower, and workload planning and 
control. Quality work measurement standards can contribute to 
accurate productivity measurements. 
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10.) From what you tell me, work measurement seems to permeate 
^ all the efficiency measurements. What about effectiveness 
measurements? 



In most instances, the relationship is only indirect. To the 
extent that work measurement contributes to more efficient opera- 
tions, it may lead to improved organizational effectiveness. 



No, I wouldn't do that. Remember, I said "in most instances. " 
Where very summarized work unit or gross organizational output 
measure is used for effectiveness measurement, it is possible to have 
a direct relationship between all the performance measures we have 
talked about. Let me give you an illustration. At the present time one 
organization has several of its effectiveness measures integrated with 
efficiency measures at a summary level. An example of these meas- 
ures are: 



o Effectiveness measurement -- one goal used is 
"elapsed processing time per case". 

o Productivity measurement -- productivity index 
for "cases completed per manyears" is calcu- 
lated and tracked. 

o Work measurement -- a historical standard is 
developed at the summary level for "manhours 
per case closed. " 



The element of these measurements that permits integration is 
the common unit of output (i.e., cases closed). Where this common- 
ality of units of work exists, trade-offs between efficiency and 
effectiveness can be realistically evaluated. The key to achieving 
these common units of work is the hierarchy of work units which I 
want to discuss with you later. 



The performance measurements used at lower management 
levels can be integrated in a similar fashion when a common work 
unit is used for all performance measurements. 
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CHAPTER U 

THE NEED FOR QUALITY WORK MEASUREMENT STANDARDS 



© So far, you've only talked about work measurement and the 
other performance measurements on a rather conceptual basis . 
Just why do I need work measurement for my organization? 

There are three major areas where work measurement standards 
can be useful in your organization. Quality work measurement stand- 
ards are needed as a vital input to management decision making for 
budget, manpower and workload planning and control. 

© You've used another new term "quality work measurement stand- 
ards. " Just what do you mean ? 

Standards with time values representative of those needed to accom- 
plish each task (accurate or reliable) and based on the method or pro- 
cedure that will be used (validity). They should be developed and 
formally approved by management. I'll discuss this in greater detail 
later (Chapter ni H). 

Why is the quality of a work measurement standard important? 

I'm glad you asked. Work measurement involves the measure- 
ment of time in a manner similar to the measurement of distances. 
For example, a wide variety of procedures and techniques are used 
to measure distances. These include making visual estimates, pacing 
off a distance, and using measuring tapes, yardsticks, rulers, axid 
surveyors chains. In general, as the precision of measurement in- 
creases, so does the cost. Measurement procedures and techniques 
are selected to meet the minimum level of measurement precision 
needed. 

The measurement of time in work measurement is similar to 
distance measurement. A variety of measurement procedures and 
techniques can be used. The precision and cost of these measure- 
ments also vary in an inverse relationship. The measurement method 
selected should meet the minimal level of precision or "quality" 
needed. 
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( 4.J In other words, the quality sought for a work measurement 
standard should be matched against its application ? 

Right! But let's get back to the need for standards in the budget, 
manpower and workload planning and control. 

The various activities or phases occurring in the accomplishment 
of each of these functions are illustrated in Figure 2, The organiza- 
tional level(s) involved in each of these activities is shown at the 
bottom of the illustration. The overall planning phase is divided into 
gross and detail planning, with the detail planning defined as that which 
is done at the operation or field organization to accomplish a specific 
job. The need for a quality work measurement standard for each of 
these functions will be discussed using the figure as a framework. 

( 5.J Are you going to discuss budgeting first? Most things in my 
— organization are ultimately driven by the budget . 

That is probably the best place to start for that very reason. Most 
managers that I have talked with before have expressed the same thought 
about budgets. 

A. BUDGET PLANNING AND CONTROL 
1, INITIAL BUDGET FORMULATION 

What do you consider as part of initial budget formulation? 

Figure 3 illustrates the myriad of activities typically involved in 
developing an organization's budget submission. As you undoubtedly 
know, the initial budget formulation phase is an iterative process and 
r.:iay require several cycles prior to formal submission of the budget 
to OMB and Congress. 

Many organizations believe that the use of accurate, detailed stand- 
ards at lower organization levels to formulate preliminary budgets and 
their summing all these lower level budgets to determine the total 
agency budget is a "waste of time", since the amount of resource (both 
funds and manpower) requested are often substantially greater than 
those appropriated. 
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I agree with them! 

That is why many initial budgets are formulated by using judgment 
to modify last year's budget to accommodate anticipated changes in 
workload. 

After the initial budget formulation is completed, these budgets 
are submitted to Congress and OMB in the form of an operation 
(object class) budget. A typical example of an operating budget sub- 
mission for a program' is shown in Figure 4 

© That's exactly the way it works in my organization. But, some- 
how, I get the feeling you're setting me up. Is anything wrong 
with that approach? 

Operating (object class) budgets have the inherent weakness that 
they do not relate the resources required to the workload planned to 
be accomplished. In most cases, operating budgets, as submitted 
to higher authority, lack backup data and documentation relating work- 
load to resources to adequately support the budget. 

That's what our OMB budget examiner is claiming ! 

A few organizations do provide backup data and documentation to 
support the operating budget. Typically, this supportive data con- 
sists of justification of manpower and budget requirements using high 
(program or project) level work measurement standards and staffing 
ratios together with workload forecasts at the same level. Figure 5 
is an example of the type of data utilized to support an operatinjg budg- 
et. When operating budgets and support data of this type are sub- 
mitted to higher authority, it provides the following benefits! 

o Agency level budgets and support documentation are re- 
latively easy to develop and review. 

o Orderly evaluation of budget submissions is permitted 
because costs are related t» workload* 

o Reviewers can determine workload priorities and assess 
trade-offs. 




© 



19 

23 



EXAMPLE OPERATING (OBJECT CLASS) BUDGET 



FOR PROGRAM Y 



OBJECT CLASSIFICXixON (in thoueandi of dollars) 


Identification code 06.05-0120-U-l-XXX 


1972 actual 


1973 ert. 


Direct obligations: 








Personnel comoensation! 






11. 1 




5,820 


6,454< 


11.3 




75 


90 


11.5 




36 


24 






5»931 


6,568 * 


12.1 




459 


512 * 


21.0 


Travel and transportation of persons 


85 


128 


22.0 






5 


23.0 


Renti commtmications^ and utilities-*- 


164 


227 


?4.0 




97 


54 


25.0 




666 


820 


26.0 




52 


30 


31.0 




30 


18 






7.484 


8,362 


Reimbursable obligations: 








Personnel compensation: 






11.1 




237 


216 

MAW 


11.3 




138 


240 


11. S 




1 






Total personnel compensation--- 


376 




12.1 




29 


32 * 


21.0 


Travel and transportation of persons--* 


4 


5 


23.0 


Rent, communications, and utilities -- 


16 


28 


24.0 




25 


194 


25.0 




113 


142 


26.0 




4 


5 




Total reimbursable obligations -- 


5b7 


8*62 


99.0 




8,051 


9. 224 



* The sum of these numbers equals the total labor dollars 
shown on Figure 5. 



Figure 4 
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You must have been talking to our budget examiner ! 

Please note that the budget support data (Figure 5 ) shows what 
work will be produced if the budget dollars (Figure 4 ) are provided. 
The total labor dollars shown in Figure 5 is the sum of the four 
asterisked figures in Figure 4, 

0,K>» but what would be the organization's payoff for providing 
this additional data? 

Let me give an example of how one civilian organization benefited. 
For several years, this organization had not been able to justify to 
higher authority the required manpower to accomplish its mission. 
About three years ago, this organization developed a work measure- 
ment system based upon high quality standards at the operating level. 
The work measurement system was designed with the capability of 
aggregating work units and standards. With this system capability, 
the organization is now able to formulate budgets which are well doi .- 
mented and supported with quality high level standards. Accordingly, 
this organization in recent years (even under current austere economic 
conditions) has been able to obtain the necessary budget and manpower 
resources required to accomplish their expanding workload. 

f 12J What would you suggest that I do to improve my budget formulation 
process ? 

First, quality high level work measurement standards and formally 
developed staffing ratios suitable for use at your level shovild be devel- 
oped and used in the formulation of your budget su^tmissions, as well as 
at any higher level formulation for the fihal submission to OMB and 
Congress. 

Secondly, budget submissions should utilize a consistent format 
from year to year that allows meaningful comparison between workload 
and the resources required. 

Remember, higher authority is more likely to provide requested 
resources if budget submissions contain adequate justification. Addi^ 
tionally, you will derive several benefits within your own organization. 
You will have improved ability to: 

o Track productivity trends over a period of time. 
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o Establish a valid baseline against which actual per- 
formance may be assessed. 

o Determine the resources required to accomplish a 
specified workload* 

o Evaluate proposed budget changes. 

2. BUDGET ALLOCATIONS 

13^ Wh. t about the budget allocation phase? 

After budget aubmissions are reviewed by 0MB and Congress, 
and funds are appropriated, the process of allocating (or distributing) 
the appropriated funds begins. The allocation of available funds starts 
at the organization headquarters level. Funds, together with approved 
mission workload, are distributed to the next lower organizational level. 
When available, program level standards and staffing ratios are upsd to 
determine the funding levels for the manpower needed to accomplish the 
approved workload. This process continues to successively lower 
organizational levels using standards and staffing ratios appropriate to 
each level until allocations have been made to the lowest organizational 
level. These funding allocations become the basis for developing a 
final operating budget at each organization level. 

We use a procedure that closely J)arallels what you describe ! 

In general, organizations with quality work measurameiit standards 
experience significantly fewer internal problems associated with allo- 
cating resources throughout all levels of the organization on an equitable 
basis, than do organizations with less accurate work measurement 
standards. Also, those organizations which have developed historical 
standards and formally developed staffing ratios for non-direct labor 
areas, have found them very useful in the allocation of resources to 
these organizational areas. 

For example, the civilian agency referred to in the previous ex- 
ample stated that after tJevelopment of their standards, their capability 
to accurately allocate resources within the organization greatly improved 
Also, barring any unforeseen major changes in the level of the workload, 
the need for replanning and reallocation of resources has been greatly 
reduced. Other organizations report similar benefits from the use of 
quality work measurement standards and staffing ratios in the resource 
allocation process. 
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f 15J We don't currently use many standards in this process. We rely 
h eavily on past experience tempered with judgment and budget 
allocation has never been a problem. 

You must be blessed with outstanding judgment or unusually good 
luck. Most organizations who allocate budgets that way find that one 
or both of the following situations develop, 

o Many replanning exercises are necessary to offset 
problems caused by inequitable allocation. 

o A large pot of money is held at the headquarters 

level initially and then doled out to those subordinate 
organizations needing additional resources through- 
out the year. 

( 1 6.J I didn't say we haven't had a minor. problem or two. No organiza- 
tion runs that smoothly. I can't argue with the logic that to assure 
equitable allocation and control of resourcesi work measurement 
standards or staffing ratios should be utilized to the maximum ex- 
tent possible. What about that next block on Figure 2 ; how does 
work measurement tie in here ? 



3. FINAL BUDGET FORMULATIO N 

The allocation of funds provides a "ceiling" or upper control limit 
for the formulation of the final budgets. At this point in time* the 
budget establishes the level at which each organization's rnission will 
be accomplished. Upon receipt of the approved budget allocation, a 
final operating budget is developed at each organization level. In organi 
zatione that base the allocation of manpower budgets on work measure- 
ment standards* performance budgets are also often developed. Per- 
formance budgjets relate approved workload to manpower and other re- 
sources required. Figure 6 illustrates the contents of a typical per- 
formance budget. 
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17. We've be en considering implementing a cost-based budget 
^"^-^ system now for several years* It's never gotten very far 

beyond the talking stage. Our cost budgets would be similar 
in content to your performance budget . 

Most organizations that apply performance type budgets build 
them from the bottom up. The operating or field level organizations 
develop a performance budget that is properly correlated with their 
approved operating budgets. These operating level performance type 
budgets are then aggregated to develop regional and headquarters 
level performance budgets, as appropriate. Work measurement 
standards and staffing ratios are used to build these budgets which 
then become the basis for budget control. 

Development of performance type budgets based on quality work 
measures will: 

o Force quantified justification of the resources needed 
to accomplish a specified amount of mission workload 
by each organizational level. 

o Permit orderly evaluation of proposed budget changes. 

o Provide valid baselines against which actual performance 
can be assessed, thus permitting improved control. 

o Improved communications between headquarters and the 
field or operating level organizations. 

4. BUDGET EXECUTION AND CONTROL 

Just how would a performance budget do all these ilood things ? 

I'd like to answer this in considerable detail because of its impor- 
tance. This is an area where the application of quality work measure- 
ment standards can be particularly useful to an executlvei field director 
or manager. 
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© All right. I know we should be doinpf better in thtt are> than 
we are now . 

After work is initiated in accordance with plane and schedules, 
performance data is coUscted, analyzed, and processed to develop 
various reports which are used by all levels of management to assist 
in controlling the execution of budget, manpower, and workload 
functions . 

Of course, every budgeting organization uses management re- 
ports which describe the nature, type, and rate of expenditures. How- 
ever, two fundamentally different operating philosophies are encountered 
In budget organizations. These are funds control and cost control. 

© What is the difference between these terms? To me, funds con- 
trol and cost control mean essentially the same thing. 

The majority of the budgeting organizations believe that their re- 
sponsibility is limited to funds control. That is, they are responsible 
for the control of expenditures and not with the cost of '.vorkload accom- 
plishments. In these organizations, the budget reports relate the ex- 
penditures to the operating or object class budget for each program or 
program element (e. g. , project). These organizations make little use 
of work measurement standards to analyze budget performance. Sur- 
prisingly, in these same organizations, work measurement standards 
are often used in the Budget Allocation and Final Budget Formulation. 
This apparent contradiction is explained away by saying that standards 
are required to justify the budget, but are not really needed to control 
the expenditure of funds. Another reason given to explain the fundi 
control only philosophy Is that reports on workload accomplishments 
are often-received much too late to permit a useful assessment of costs. 
Some budget organizations claimed that reports on workload outputs are 
not received until several months after it has been completed. 

However, some budgeting organizations are fund ai^ cost control 
oriented. In these organizations, both expenditures and the workload 
accomplishments are monitored and controlled to assure that the 
organization Is "getting its money's worth. " Management reports for 
these organizations usually Include both operating and performance 
budget status summaries. Work measurement standards are actively 
used at all organizational levels to achieve tight cost control over 
operations. 
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I'm of the opinion that budget organizations should be primarily 
funds control oriented. Most of my budget types agree with me . 
After all, costs can only be controlled by the organizations 
actually doing the work. 

Not everyone would agree with you. The advantages that accrue* 
to a budgeting organization that is cost control oriented, rather than 
solely funds control oriented, can best be illustrated by providing 
sevt ral examples. We'll look at a funds control approach first. 

5. FUNDS CONTROL REPORTING 

Figure 7 illustrates a monthly funds status report for Program 
"X". In addition, the labor costs (object class 11.1, 11.2, 11.4), 
planned and actual, for the past three months have been plotted to 
show expenditure trends (Figure 8). 

The Budget Status Report shows very nicely, the rate of ex- 
penditure (planned versus actual) for both the current reporting period 
and for the year to date. However, they may not indicate the "true 
budgetary status" of the program since they do not relate resources 
expended to the workload accomplished. For example, Figures 7 and 
8 indicate that the total expenditures for labor for the year- to- date at 
the end of September are $5. 4M actual and $5. 5M planned. Also,, the 
trend of actual expenditures is following very closely the trend of 
planned expenditures for manpower. Thus, on the basis of the Budget 
Status Report above, budgeting personnel could conclude that everything 
is going smoothly for Program "X". Later, a quarterly Workload 
Progress Report for Program "X" (see Figure 9), is provided to the 
Budgeting Office by the organization accomplishing the work. This 
reveals that the Program is not going as well as the Budget Status 
Report previously indicated. 

It is now apparent that although 97% of the labor dollars planned 
($5.4M of $5. 5M) for 10,000 units has been expended, only 79% of the 
units planned (7900 units of 10,000 units) have been completed. Con- 
sidering this additional information, the program appears to be in 
trouble. However, this conclusion and any possible management 
corrective actions are subject to the impact of the following condi- 
tions. 
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LABOR BUDGET STATUS CHART for PROGRAM X 



(Mons of DoMorsj 
14.01- 



fr 73 




A S I 0 N 
TIME 
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Figure 8 

The information on workload accomplishments is 
developed only quarterly and not available \mtil several 
weeks later. With reporting of this frequency, it is often 
already too late to take expeditious corrective action 
if a problem is detected. 
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Program X 
Quarterly Workload Prog re bb Report 
For Period Ending 30 Sept. 72 



Project Level 
Work Unite 


Accomplishmente 


V A t*i A n c A 


Planned 


Actual 


Unit XI Completed 


5,000 


3,500 


-30% 


Unit XZ Completed 


3, 000 


3,100 


+3% 


Unit ^3 Completed 


1,500 


900 


-40% 


Unit X4 Comoleted 


500 


400 




Program X . 
Work Unite 
Completed 


10, 000 


7, 900 


-21% 



Figure 9 

o The original budget in support of the planned workload 
was not based on quality work measurement standards. 
Thus, it is difficult to determine if the work performance 
has been poor, the original budget estimates were in- 
accurate or some combination of both. 

o Work measurement standards are uot used by budget 

analysts to convert actual output into standard hours be- 
fore comparing them against planned output expressed 
in standard hours. Thus, it is difficult to determine 
the status on performance since there may be consider- 
able distortion if the workload mix has changed to any 
significant degree from that planned (e.g., processed 
fewer XI units than planned to increase production of 
time consuming X2 xuiits). 
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Because oi themi or combinations of them, it is extremely 
difficult to maintain tight control over expenditures for manpower 
with fund control oriented reporting. It is difficult to detect if a 
real problem exists and to identify its source. 

© If I get your message, budget analysts must be concerned with 
costs if they are to be able to predict the need for funds I 

6. COST CONTROL REPORTING 

Right on! Now let^s look at cost control approach to see how 
the effect of several of these difficulties can be reduced. 

Figure 10 illustrates a labor performance budget report for 
Program '*X'*. This report covers the same period as do the reports 
shown in Figures 7 and 9. The information included in Figure 10 is 
defined as follows: 

o Project level work units (col. 1) were selected and 

corresponding work measurement standards (coL 
2) were developed for budgetary purposes based on 
historical data. 

o Planned workload (col. 3) is based on the schedules 

developed by operating level workload planning and 
control personnel. Schedules are developed using 
detail and summary level standards. 

o Actual workload accomplishment (col. 4) is the 

cumulative of work units reported as complete by 
operating level personnel to date. 

o Planned manhours (col. 5) are calculated by multi- 

plying the standard (col. 2) by the planned workload 
accomplishment (col. 3). 

o Earned manhours (col. 6) are calculated by mxilti- 

plylng the standard (col. 2) by the actual workload 
accomplishment (col. 4). 

o Actual manhours (col. 7) are the cumulative man- 

hours reported as expended to date. 
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o The iabor conversion rate (col. 8) is multiplied by the 
planned manhours (col. 5) and earned manhours (col. 
7} to obtain the planned expenditure (col. 9) and value 
earned (col. 10) respectively. 

o Actual expenditures (col. 11) are the cumulative labor 
dollars reported as expended to date. 

if igure 11 is the same as the chart in Figure 8 with the addition 
of a "value earned" line for the past three months (the total for Col. 
10 in Figure 10). The interpretation of the "Planned" and "Actual" 
expenditures lines is self-explanatory. The "value earned" line is 
the value of work actually performed expressed in original planned 
budget dollars. 

The budget status reports in Figures 7, 10, and 11 provide three 
types of information. 



o Funds Status . Comparisons between "planned" and 
"actual" expenditures for' labor and other expenditure 
items (e.g., printing and reproduction) in Figures 7 
and 10 do not indicate any funding problem. Comparison 
between the "planned expenditures" lines and the "actual 
expenditures" line in Figure 11 does not indicate any un- 
favorable trend. This conclusion is the same as that 
described under "funds control reporting" above. 

o Schedule Status. Comparisons between "planned" and 
"value earned" expenditures for labor in Figure 10 indi- 
cates a schedule slippage. For the total program, the 
dollar value of this slippage is $1.04^5 ($5. 50M - $4.46M); 
Management now knows that Program "X" has potentially 
serious problems in getting the programmed workload 
accomplished which may impact on future funding require- 
ments. Comparison between the "planned expenditures" 
line and the "value earned" line in Figure 11 also indicates 
an unfavorable trend. However, before management can b« 
certain of the magnitude of any potential funding or sched- 
uling problems, it is necessary to see if the organization 
is "gettings its money's worth." 



Cost Status . Comparisons between "actual" and "value 
earned" for labor in Figure 10 indicates that labor costs 
for the work which has been done are running at an un- 
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mims of Dollm) 




Figure 11 

favorable rate. For the total programt the cost overrun 
to date is $0. 96M ($5.40M - $4. 46M). Manageme^iw now 
knows that Program "X" is in trouble because schedules 
are slipping and for each dollar spent, less than the pro- 
grammed budget value is being received. Comparison 
between the "actual expenditures" line and the "value 
earned" line on Figure 11 also indicates an unfavorable 
trend. 
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23 J The ^Value earned'' concept is the key to both effective funds 
control and cost control as I see it> Am I right? 



Yest and quality work measurement standards are the best way 
to compute ''value earned, " Budget organizations that apply this 
concept via their performance budgets generally have the capability 
for the type of analysis I just described. The following benefits are 
derived from use of performance budgets: 

o Increased discipline in the final budget formulation 

process is evident because organizations are required 
to correlate budget requirements with plaimed workload 
accomplishments in quantitative terms • 

o More orderly evaluation of proposed budgets or budget 
changes is possible, 

o Improves the ability of an organization to determine 
whether the workload is being accomplished for the 
planned resource expenditure, 

o A valid baseline is provided for assessing actual per- 
formance, 

o Sources of problems are easier to identify and tend to 
surface earlier. 

r 24,J Budg e t processes get pretty complex at times» At least they 

appear that way to mel Will you summarize the key elements of 
cost control? 



Of course I will. There ar« three: 

o Timely reporting of expenditures is required by object 
class 9 and work units. Most organizations collect costs 
by object classi by program and project on a timely basis 
because regulations or procedures demand that they do so. 
Organizations with performance type budgets also collect 
costs periodically (e, g, » every two weeks) by work units. 
However, they frequently experience difficulty in getting 
budget status reports back soon enough to be useful for 
cost controli 



ERIC 



32 

40 



BEST COPY AVAILABLE 

o Timely reporting of workload accomplishments by work 
units is necessary. Organizations without performance 
budgeting often experience significant delays in re- 
porting workload accomplishments. Organizations with 
performance budgeting generally experience shorter 
delays, 

o Quality work measurement standards are the foundation 
for effective cost control. They provide the baseline or 
"yardstick" essential to plan and control budgets that are 
"realistic", 

B, MANPOWER PLANNING AND CONTROL 

© Very interesting. Now, how does manpower planning and control 
differ from budget planning and control? In my organization, they 
are really hig hl y integrated. 

As shown in Figure 2, there are many similarities between the 
budgeting and manpower functions. In fact, the planning and control of 
manpower and budgets are highly integrated in many organizations; 
however, the functions are essentially independent in some organiza- 
tions, 

4. INITIAL MANPOWER PLANNING ' 

As in the Initial Budget Formulation phase, most organizations do 
not utilize detailed standards to determine either the funding or man- 
power requirements. This is because the amount of resources appro- 
priated are often substantially less than those requested. Instead, 
most organization's manpower planning requirements are determined 
by using judgment to modify the previous year's manpower to accom- 
modate anticipated changes in workload. 

Manpower requirements, together with the budget request and 
supporting justification,are submitted to OMB and Congress for approval. 
Inmost cases, the manpower requests include only the manning required 
to achieve the next fiscal ) ar's workload forecast, 
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@ We operate that way. The OMB budget e xaminer complains 
about it. He says we don't adequately justify our manpower 
requirements* 

To assure realistic manpower planning, quality work measure- 
ment standards should be utilized to «^he maximum extent possible. 
Fo. those areas where it is not economically feasible to establish 
standards at the detail level, gross hostorical standard and staffing 
ratios should be employed for manpower planning puri-^oses. 

© That sounds good, but does it work and what woulci be the advan- 
tage in using them ? 

I would like to cite two examples that illustrate the advantage of 
manpower planning using quality work measurement standards. 

One civilian orgaijization includes in their budget forinulation, 
manning requirements based on multi-year workload forecasts in one 
area with a constantly expanding workload. This workload requires 
personnel who have received long-term specialized in-house training. 
Therefore, these manpower requirements are based on workload 
forecasts three years in the future. This lead time is necessary to 
assure that sufficient numbers of these highly skilled personnel will 
be available when required. Work measurement standards are used 
as basic input data to a computerized "advance recruitment model" 
which determines the level of these future manpower requirements. 
With the use of quality work measurement standards, this organisa- 
tion has been able to gain approval of the manning levels requested. 

Another organization finds that a major payoff from the use of 
work measurement standards in manpower planning occurs when stand- 
ards are utilized to assess the manpower impact of transfering work- 
load into their organization from another. This organization reports 
that in earlier years (prior to having extensive work measurement 
standards coverage) they would accept the transfer of workload and 
manpower spaces based on the transfering organization's estimates* 
Frequently, after acceptance of the additional workload, it was dis- 
covered that the estimated manpower to accomplish the work was in- 
adequate. However* with their current work measurement system 
(based on detailed, engineered work measurement standards), they 
are able to accurately determine the manpower required to accom- 
plish transfers in workload. 
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2. MANPOWER ALLOCATIONS 



Let's briefly cover manpower allocation now. 




28. All right I 



Work measurement standards are used extensively in the process 
of allocating (or distributing) the available manpower and spaces 
throughout most organizations. Similar to budget allocations, the 
allocation of available manpower spaces starts at the organization 
headquarters level and cascades down the organization structure 
utilizing the appiopriate level of work measurement standards and 
staffing ratios at each ovganizational level. To eliminate the possi- 
bility of conflicting manpower requirements being determined, a 
hierarchy of work units to interrelate the standards used at each 
organizational level is commonly employed. 

3 Hold it^ You lost me. I doixH know wh'&t you^tfe talking about . 
Levels o f standards hierarchy of work units 

where did they come from? 

As will become clearer to you later, successful work measure- 
ment systems usually require the use of several levels of work units 
and related work measurement standards. Right now though, I only 
want to emphasize the benefits of using quality work measurement 
standards in manpower allocation. 

As in budget allocation, organizations with high quality standards 
and staffing ratios experience significantly less replanning and re- 
allocation of manpower than do organizations with less accurate meas- 
urements. 

3. FINAL MANPOWER PLANNING 



Detailed work measurement standards are used to convert the short 
term forecasted workload into the final manpower planning requirements. 
Most organizations accomplish this as a part of the workload planning 
and the control function that we will discuss shortly. For thjlfl reason, 1 
won't dwell on it here. 
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4. MANPOWER CONTROL 

I seldom get involved at this level of detail I 

Probably not. Now manpower control often involves several 
organizational levels. At the field or operating level, workload 
planning and control systems are directly involved. Additionally, 
all organizational levels utilize periodic manpower reports which 
enable comparisons between planned or authorized and actual man- 
power staffing levels. These reports are used to monitor compliance 
with higher authority manpower allocations and other imposed con- 
trol requirements (e.g., average grade reduction and cuts in manning 
levels). 

I sure get involved w:>h some of these problems. It sometimes 
^""^ seems as though manpower reductions are more important than 
accomplishing the mission. 

Several organizations in the government have found it to their ad- 
vantage to establish systems of control over manpower in addition to 
those imposed by budgetary ceilings and the other controls established 
by 0MB and Congress. 

33 J I' ve heard about some of them. Haven't some organizations estab- 
lished a separate manpower management function that is organiza- 
tionally separated from- budgeting . 

That's right. This function utilizes several techniques to plan and 
control manpower utilization and space allocations. One of these tech- 
niques is the use of manpower surveys. 

The purpose of a manpower survey is to audit manpower needs to 
assure efficient and effective utilization of manpower resoi^rces. These 
periodic surveys consist of an on-site review by trained survey analysts 
of an organization's mission, workload, and its utilization of personnel. 
The analysts rely heavily on work measurement standards to assist them 
in making decisions concerning the proper manpower levels for the 
organization under review. Both the forecasted workloads and the work 
measurement standards are reviewed by the survey team to assure that 
the manpower levels are commensurate with the workload to be accom- 
plished. Often this leads the survey team to question the accuracy of 
the forecasts or the validity of the standards. 
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One organization tas modified this concept of manpower audits. 
Specially trained measurement analysts are used to develop manpower 
staffing standards, These standards, covering both direct and non- 
direct labor are used to allocate manpower that is commensurate with 
assigned mission workloads, These high quality work measurement 
standards (including staffing ratios) are based on direct observation 
of operations, not just evaluation of historical data. Application of 
this concept has proven to be an effective manpower control technique 
since it can "weed out" past inefficiencies, 

© Our organigation could use a little "weeding out" of inefficiencies. 
But it's hard to find out where the weeds are ! 

It usually is. But this is where work measurement can be partic- 
ularily useful. Work measurement can be used to identify and isolate 
areas of inefficiency. Then methods and procedures studies can be 
made to improve operations. The modified manpower audits we have 
just talked about are examples of thift kinti activity. 

Now, I*d like to talk about the need for standards in the function of 
workload planning and control, 

C. WORKLOAD PLANNING AND CONTROL 

I, DETAILED WORKLOAD PLANNING 

Workload planning and control includes the management functions 
involved in planning for and controlling the accomplishment of mission 
work by an operating or field level organization. There are several 
workload planning functions that are best accomplished when quality 
work measurement standards are employed. 

o Methods and procedures planning (to evaluate alternatives), 

o Planning .resource requirements (to compute the manpower 
needed for a specified amount of workload). 

0 Developing schedules (to balance workload against avail- 
able manpower during a specified time period. ) 
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® I Know that standardB are currently uaed in several of my sub- 
ordinate organizationa for these purposeg * 

That's encouraging to hear, but not too surprising. Traditionally, 
work measurement has made its greatest contributions in these types 
of functions, not in the budgeting and manpower processes we dis- 
cussed previously. 

No doubt about that in my orfi^anizationl 

The important point here is the need for quality work measurement 
standards if these functions are to be performed most efficiently and 
effectively* The value of quality work measurement standards for de- 
tailed scheduling can best be demonstrated utilizing an example from 
a civilian organization. 

At one time, workload schedules for field levels operations of this 
organization had to be continually revised because work iksfignments 
were not properly correlated with resources. As a part of the investi- 
gation to discover the cause of this probelm, the engineered standards 
then in use were carefully reviewed. It was determined that many of 
them were no longer valid since they did not reflect current methods 
and procedures. Subsequently, the standards were revised to bring 
them up-to-date. Using the revised standards, the need for replanning 
of workload schedules was significantly reduced. 

One of my field organizations recently implemented a highly auto- 
mated scheduling system. They have found it necessary to keep all 
tfie standards right up-to-date, or the system won't work. I'm not" 
sure it will ever pay off. 

It may comfort you to know that several organizations have imple- 
mented highly automated scheduling systems, found it necessary to 
develop and maintain high quality standards for nearly all of the work- 
load, and have done so successfully. 
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I'm glad to hear this> How do they do it ? BEST COPY AVAILABLE 

As you know, most organizations try to vary the intensity of 
workload planning and control devoted to each element of workload. 
Thus, the level of effort expended to plan and control work that will 
consiome critical or large amounts of resources is greater than for 
work which does not. One organization that utilizes a sophisticated 
and automated workload planning and control system has formalized 
this process. 

This particular organization has a maintenance mission. The 
workload encompasses a wide variety of items ranging from the over- 
haul and modification of complex equipment to simple one-step repair 
operations for parts and service assistance to customers with no re- 
sultant product. In addition, the workload quantities required during 
any given time period are highly variable, A careful analysis of one 
year's workload revealed that 80% of the work was generated by only 
10% of the items. Also, more than two-thirds of the items accounted 
for only 3% of the manhours expended. 

To insure efficient use of their resources in meeting such a wide 
variety of requirements with fluctuating demands, this organization 
has formally established procedures within their workload planning 
and control systems which tailors the effort employed in management 
of an item to the minimum required. Three levels of managem'ent 
are used as follows: 

Level 1 Workload: This workload receives the detailed 
planning and control necessary for total management visibility. 
Schedules are developed on a computer using detailed engi- 
neered standards. 

Level 2 Workload: This workload receives limited management 
attention. Planning and control of this workload is supported 
by historically derived standards and it is normally schedxiled 
on the computer. 

Level 3 Workload; This workload receives minimum manage- 
ment attention. Planning and control of this workload is based 
on technical estimates and it is not scheduled using the auto- 
mated system. It is normally accomplished during **slack*' 
periods. 
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The standards in each case are tailored to be compatible with 
the specific needs and intensity of management desired. This 
tailoring of the standards enables the work planning and control 
system to function most effectively and efficiently with the avail- 
able resources. 



They report that since the adoption of this systemi much un* 
necessary planning effort formerly devoted to one time short-run 
jobs has been eliminated* The use of formally documented policies 
and procedures has made this possible* 



"^-^ that field organization I told you about* What's next? 
2. WORKLOAD CONTROL 

One of the important responsibilities of a manager i of coursep 
is to review past performance to determine how things have been 
going and identify areas in need of corrective action* To support 
these activitiesi most managers are subjected to a variety of reports* 



One area of interest to managers at all levels; in addition to getting 
the work out on time, is how efficient everyone was in doing his job* 
This is particularly important where manpower represents a large part 
of the budget. Organizations with work measurement systems commonly 
produce some form of manpower efficiency report similiar to the one 
illustrated in Figure 12* This particular report is designed for the 
first line supervisor* It illustrates the major sections of a report pro- 
vided daily to each work center* 

Column 1 identifies the function; column 2 - the actual hours ex- 
pended (total of 54. 6); columns 3 and 4 - the detailed standard code and 
work unit; columns 5 and 6 - the actual work units accomplished and the 
standard time for each work unit; and column 7 - the earned hours for 
the work units accomplished (at the. standard itime per unit)* This detail 
level data is summarized as the bottom line entry j whichi in this example, 
totals 50. 2 standard hours* By comparing actual hours expended (54*6) 
to standard hours (50.2)| the performance efficiency is determined to be 
92 percent* Columns 9 and 10 - show manpower spaces actually used 
(6,8) and manpower spaces that should have been used (6*3), This feed- 
back report to the supervisor serves as a primary management tool at 
the work center. It also provides the basis for performance data sum- 
marization for higher management levels* 






Too many reports ! 
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I have no need for a report like that! It^s too detailed^ 

You probably don't, and it is too detailed for your level. How- 
ever, it contains basic data that can be combined with other data to 
produce reports that are appropriate for your use. This is impor- 
tant because it means that all levels of management are reading from 
the same ''sheet of music. '' Without a properly designed work naeas- 
urement system^ which we'll talk about later, integrated reporti!^ of 
this type cannot be prepared. 

Do you have an example of this level of reporting ? 

Figure 13 is typical of a summary level performance report. 

The Summary Performance Report shown contains three groups 
or categories of data concerning major output unit Z. 

o Workload/Production (outputs) 

o Resources Applied (inputs) 

o Performance Evaluation (outputs versus inputs) 

Each category of data is displayed for the past fiscal year^ the 
current fiscal year and the most recent 13 month period. Arraying 
the data in this fashion enables the reviewers to quickly and easily 
assess trends. 

The workload/production data includes the total and average daily 
units of output over specified periods of time. 

The resources applied (or inputs) data includes both the equiva- 
lent manpower inputs and the average daily costs for personnel and 
non-personnel. 

Performance evaluation data includes the following information! 

o Actual Rate - average time per unit of output for the re- 
porting period in question. 
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o Standard Equivalent - the earned manhour {i. e. , 
in the amount of nnanpower it should have taken to 
complete the workload accomplished according to 
the standard) for the reporting period." 

o Performance Efficiency - the ratio of Standard Equiv- 
alent to the actual manpower (i.e. i the ratio of earned 
to actual manhours). 

o Unit Costs - the ratio of the total average daily O&M 

costs to the daily average output units for the reporting 
period (i.e. , cost per unit of output). 

This Summary Performance Report serves as a barometer for 
assessing changes in the workload/ resources relationships and is the 
primary top level management tool for appraising resource utilization 
in the organization which currently uses it. 

I already get quite a bit of this type of information! 

Most managers do. It is important, however, that this informa- 
tion be developed from a common data base to assure that it is possible 
to: 

o Relate one element of information to another. 

o Track the progressive summarization of data from the 
detailed operating level to progressively higher levels 
of summarization. 

© Didn't we talk about a way to relate performance measurements 
earlier? 



Yes. The best way is to use a common work unit for all perfor- 
mance measurements that you want to relate. 

The development and use of ''factual** reports at all levels on the 
utilization of manpower resources is dependent on the availability of 
quality work measurement standards. High quality standards provide 
a valid baseline for any assessment of performance. Without them, 
it's difficult to know whether performance is what it should be. 
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I'd like to get a point straight in my mind about manpower per- 
formance efficiency reporting* One of the reports that comes 
across my desk every month gives the performance efficiency 
(we called it percent efficiency) for the field organizations with 
the automated workload planning and control system I told you 
about earlier* I've never paid too much attention to it, mainly 
because I don't think it tells me much* But, whenever I do , 
the director of that organization gets all upset* 

Why is that? 

© He and his staff believe that managers outside his organization 
have no need for information of this type* They claim there are 
no corrective actions available at higher levels which can 
directly improve this aspect of his operation* This director 
considers that manpower performance efficiency measurements 
are only useful as an internal management tool for a field level 
orgAniaation. Accoftxaliiig to him, periormance efficieocy ia very 
useful as a means to get first line supervisors interested in 
efficient use of manpower* Lower level organizations and work 
center supervisors now routinely shift manpower resources in 
or der^to assure a high performance efficiency. They know this 
is what their top management wants and they know their perfor- 
mance is judged on how successful they maintain peak efficiency 
in the use of manpower* 

This reaction of operating level management to the submission of 
manpower performance efficiency information to higher levels is not 
unusual and is based on several natural concerns* One is that the 
information will be used to compare them against other organizations 
which are not comparable* Another is that maragem«%nt or staff levels 
outside the performing organization cannot properly interpret the infor- 
mation and, finally, that the report doesn't tell higher management 
levels anything anyway* 

What do you think? 

First, higher management levels should not forget that manpower 
performance efficiency is only one of the efficiency performance meas- 
urements* Consequently, interpretation of this measure should be 
assessed in the light of other efficiency and performance measurements* 
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Secondly, comparison between organizations using performance 
efficiency measures should be done very cautiously. It is not fair 
to compare apparently like-organizations or fmictions that are really 
different. Where comparisons are unfairly made, it leads to re- 
sentment, and this rarely leads to improved operations, only alibiing. 

49.) O.K., but would there be any benefit if I make comparisons in 
^ the manner you suggest ? 

Most certainly. When people know they are being measured; and 
compared fairly, it is natural for most of them to try and do better. 
One of the civilian organizations is deriving considerable benefit from 
such comparisons. This organization performs similar work in 
several offices scattered throughout the country. Uniform standards 
are used by all offices to the maximum extent possible. The stand- 
ards are used for detailed workload planning and control. The man- 
power performance efficiency reports generated ai'e forwarded to the 
headquarters where comparisons are made between offices. When 
the performance of an office shows a consistant pattern above or below 
the ncrm, conferences are held with representatives of the various 
offices. These conferences are used to exchange ideas on how to help 
the consistently low performer or determine how an office can con- 
sistently perform above the average. Through this exchange of ideas, 
method improvements are made and the work cycle is shortened at 
all offices. 




I think this would work in my organization! 



Where organizations are not sufficiently similar to permit valid 
comparisons between them, benefit can still be derived from these re- 
ports by establishing performance goals for each organization and 
measuring their performance against these goals, 




Would this be management by objectives? 



I suppose it could be considered this, although I don't think it 
should be overstressed as an end in itself. It is really only one indi- 
cator of how things are going. 
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52.) Right! 



There is another important coiiaideration. Thii relates to the 
predominate technique of work measurement in use at the operating 
level. If engineered standards are in use, performance efjficlency 
measurements at any organizational level are more meaningful than 
if only historical standards are in use at the operating level. This 
is because the historical standards which are the baseline for com- 
parison have the same inefficiencies built into them as does actual 
time. Thus, comparisons between earned hours and actual hours 1^ 
unlikely to be particularly meaningful. Organizations or work centers 
using engineered standards can also develop considerable distortion 
in their performance efficiency measures when the percent of workload 
covered by engineered standards drops to low levels. This is not to 
imply that engineered standards are to be preferred. The point is that 
the interpretation of performance efficiencies for an organization 
should be tempered by a knowledge of the amouiit of workload covered 
by engineered standards. 



Engineered standards are the "should take" time to perform 
work. Historical standards are the "did take!' time to perform work as 
foiind from historical records. Historical standards include the ineffi- 
ciencies of past performance in the standard time, whereas, engineered 
standards do not. 

Where engineered standards are in use, performance efficiencies 
tend to vary considerably (up to 20%) from 100%. Where historical 
standardt are in use, performance efficiencies should be expected to 
run close to 100%. 

We'll talk more about characteristics of work measurement 
standards when we discuss work measurement techniques later. 

54 J What other manpower efficiency measureni-mt would be useful at 
my level? 

Figure 14 illustrates the use of productivity indices incorporating 
a measurement of manpower efficiency. A performance index hai been 
developed for manyears (input), units of output, and productivity (the 
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ratio of output over input in manyears). The chart indicates that 
while the output has remained fairly constant over the last five 
years, the manpower employed has decreased. Thus, the produc- 
tivity baa increased and ia reflected in the productivity line. 
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55 J That looks like a pretty good chart* It's just the kind of sum- 
ftiarized information I need. 



The increase in productivity has been brought about by many 
factors* Improved methods and procedures» new and better equip- 
ment, an automated workload planning and control system at the 
operating level and work measurement made a significant contribu- 
tion in achieving these results* 



Let me summarize at this point. First, workload planning and 
control systems need quality work measurement standards to: 



o Provide a valid data base for detailed planning of 
efficient methods and procedures. 

o Permit formulation of realistic and accurate workload 
schedules* 

o Provide a firm baseline against which actual perfor<« 
mance can be assessed, thus permitting improved 
control. 



Secondly, your organization needs work measurement* Quality 
work measurement standards can lead to improved budget, manpower, 
and workload planning and control processes* They can provide 
benefits both at the detailed operating level where they have traditionally 
been used, and also at higher management levels* These higher levels 
are where the results of work measurement applications have yet to be 
used to maximum advantage in most organizations* 
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CHAPTER III 
ESTABLISHING A WORK MEASUREMENT SYSTEM 



A. PRELIMINARY CONSIDERATIONS 

© O. K. , now I understand that I need quality work measurement 
standards. How do I go about establishing a work measure- 
ment system (or assuring myself that the one I have is effi- 
cient and effective)? See, I already know how to use these 
fancy words, and I know what they mean too. 

Very good. Well, to begin with, the initiation of a work mea- 
surement system in a successful manner requires careful advance 
planning. Goals and objectives need to be established, plans devel- 
oped, resource requirements must be identified, staffs trained, and 
information systems designed or modified to assure effective use of 
the work measurement standards that will be developed. Work mea- 
surement represents a sizeable investment in most instances. It 
should not be undertaken without a full consideration of what must be 
done, what it will cost, and what quantitative and qualitative benefits 
can be expected to accrue. 

This sounds like a lot of work I 

It is, but it is required for any investment, and work measure- 
ment does represent an investment. Careful advanced planning is a 
must. Without it, efforts in this area are likely to fail. 

What's the first thing I need to do ? 

Success in establishing or operating a work measurement system 
is highly dependent on getting key managers and staff specialists 
at the headquarters level involved. This will assure top level support 
artd visibility for work measurement on a continuing basis. 

And just how would you suggest I do that? 

To initiate a comprehensive work measurement system, an 
ad hoc headquarters level work measurement steering committee 
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should be established as follows: 

o Mission - establish top level policy guidance. 

o Membership - headquarters level functional and 
operating directors and key work measurement 
staff members. 

o Chairman - executive director or equivalent. 

o Benefits - gain top management support and assure 
coordination of work measurement activities 
throughout the organization. 

Who are these "key work measurement staff members" ? 

An agency headquarters level work measurement staff is 
needed to assure successful work measurement systems throughout 
the organization. The mission should be: 

o Provide top-down centralized policy and procedural 
guidance. 

o Develop top levels of a hierarchy of* work units for 
the agency. 

o Monitor and approve the extension of this hierarchy 
of work units to the lowest levels of the agency. 

o Monitor and periodically review the operation of 
agency work measurement systems, validate the 
quality of the standards, and assess the utilization 
of standards. 

o Review methods and procedures study activity. 

o Participate in steering committee activities. 

It's very important that these work measurement staff personnel 
actively participate with headquarters level managers of functions 
utilizing work measurement systems. This will assure top level 
support of work measurement systems on a continuing basis. 
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What's a hierarchy of work units? 

ril explain this a little later when it should be more meaningful 
to you. 

All right, 

B. THE SYSTEMS DESIGN APPROACH 

Perhaps we should talk about the basic approach that should be 
used to get a work measurement system designed and implemented. 
First of all, there will probably be a need for more than one work 
measurement system in an agency, as you know. Most agencies are 
actually conglomerates of several major missions. Each mission is 
assigned to a major organization element; with each element operate 
ing largely independently of other organizations in the agency. 
Because of the wide differences in mission, products or services 
produced, and methods, equipment, facilities, and skills utilized 
in each organization, no single work measurement system will 
serve management needs. It is necessary to tailor each system to 
the needs of the organization. 

But integrated with the needs of the agency headquarters level. 

Very good! Past experience has shown that success in the 
design and implementation of a useful work measurement system is 
highly dependent on the application of a deliberate ''top-down*^ (cen- 
tralized) management systems design approach combined with 
aggressive and sustaining top management support. This should 
normally be accomplished by personnel from the organization that 
will use the system, with centralized policy guidance and direction 
provided by an agency headquarters level on a continuing basis. 

The design and implementation of work measurement systems 
should involve experienced personnel from budgeting, manpower, 
workload planning and control, and electronic data processing; in 
addition to experts on work measurement. It is very important that 
the latter understand the management process and how work measure- 
ment supports thi&; process. 
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© Why do I need a manaRement systems design approach? The 
systems analysts in my organization use this approach for our 
EDP based management information systems. They've been 
working on some of these systems for over five years and the 
systems still don't work right I 



That may well be. I guess the best way to answer this is to 
say that many EDP systems are very complex because we try to 
do so many things for managers, perhaps too many in some in- 
stances. And, a useful work measurement system will do a lot of 
things for managers- -in budgeting, manpower planning, workload 
planning and control, as we've talked about before. The primary 
purpose of the management systems design approach is to assure 
that all the basic elements which are necessary for any system to 
function, are considered in proper perspective. Additionally, the 
management system concept (see Figure 15 ) aids in developing 
higher level integrated systems consisting of combinations of 
smaller systems. This is often a requirement for work measure- 
ment systems. If you're interested. Table 2 contains two examples 
of management system elements. The design of a work measurement 
system must consider these elements if a properly integrated system 
is to be developed. I know-- -it's getting too technical. Fortunat-aly, 
the experts thrive on wrestling with such matters. The ri?ost 
important point is: 

"Work measurement systems must integrate the 
standards into the budget, manpower, and workload 
planning and control systems. The best way to do 
this is to use a management systems design approach 
that" involves a deliberate analysis of an organization's 
mission, workload characteristics and operating pro- 
cedures to determine the type and form of system that 
shouxi be developed." 

Let's continue by discussing some of the key issues that should 
be considered when designing or Implementing a work meaiurement 
system. 
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What are they ? 

There are eight of them. 

o Areas of Work Measurement Application! 

o Work Measurement Techniques. 

o Hierarchy of Work Units 

o Work Measurement Accounting 

o Integrating Methods and Work Measurement 

o Quality Work Measurement Standards 

o Staffing for Work Measurement 

o T raining 
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EXAMPLES OF MANAGEMENT SYSTEM ELEMENTS 

(1) The management system for a work methods and standards 
organization may include the following basic elements: 

o INPUT - Work methods and standards personnel 
with the requirement to establish standards in 
organization "X". 

o PROCEDURES - Establish engineered standards. 

o OUTPUT - Work measurement standards. The 
standard is used to determine the quantity of man- 
power resource input required by organization "X" 
using a specified process to produce a unit of output. 

c FEED BACK - Information on actual work accom- 
plishments of the methods and standards organization 
compared to a plan of accomplishment. 

(2) The management system for the budget function in the Office 
of Comptroller may include the following basic elements. 

o INPUT - Manpower (budget analysts) with the re- 
quirement to develop a budget for organization "X" 
who has a forecasted workload of 10,000 policies to 
be processed in one qv^rter. 

o PROCEDURES - Con jrecasted wprkload into 
budget manpower am' requirements. 

o OUTPUT - Budget fc ^nization "X". 

o FEED BACK - Informal.oa on actual workload accom- 
plishment and budget expenditures compared to planned 
workload accomplishments and budget expenditures. 



ERIC 



55 



C. AREAS OF WORK MEASUREMENT APPLICATION 

r 1 1 J Let's get started on the first one. I've never been sure just 
^"-^ where work measurement should be applied . 

There are two basic areas to consider. Direct labor and what 
I call non- direct labor. Non- direct labor includes what you may 
call overhead, burden^ general and adniinistrative (G&A) or some- 
thing else. The accountants usually establish these categories. 
Anyway, for our purposes — direct labor refers to personnel whose 
time is charged against an identifiable product r service that is 
considered to be a direct mission output of an organization. Because 
an output measure or work count can usually be identified, all direct 
labor is usually considered to be amenable to work measurement* 

© Tve always considered it impractical to measure many direct 
labor areas in the government. Where the work is non- repetitive 
requires professional or highly skilled personnel, or where the 
processing time requirements vary greatly between like units of 
output- -to name a few. 

It may be difficult and it often involves much more than some 
analyst running around with a stop watch in his hand. That's largely 
passe. It has been repeatedly demonstrated tliat it is practical and 
beneficial to establish performance measures, including work meas- 
urement, in most *'hard to measure** areas. These include service 
type organizations and research and development activities. However 
success in measurement is dependent upon judicious selection of an 
appropriate measurement technique. 

Some examples would be helpful ! 

One organization utilizes lawyers to process certain types of 
cases. Although there are a limited number pf types of cases, the 
number of processing steps and the amount of work required in these 
processing steps for each case varies greatly. Nevertheless, this 
direct labor area is successfully covered under a work measurement 
system utilizing historical standards. These standards are used for 
budget, nrianpower, and workload planning and control and are readily 
accepted by OMB in this organization's budget submissions. 
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Another organization provides an advisory service to the general 
public as an element of their nnission. Highly trained personnel, 
classified as direct labor, provide this service. They are widely 
dispersed geographically and produce a wide variety of outputs, each 
of which has highly variable processing requir. nents. Historical 
standards have been developed that are being successfully used by all 
levels of the organization for budget formulation, resource allocation, 
workload planning and performance evaluation. 

A third organization produces complex reports with a portion of 
their direct labor personnel. Each report is different and requires 
the consolidation of many facts and the compilation of statistics using 
electronic data processing and other complex manual processes. A 
system of engineered standard time data has been developed and is 
used to develop a time standard for each output. The time standard is 
successfully used to plan and control work activities and it also serves 
'* as a basis for an incentive awards program. (See Appendix II for 
additional details. ) 

© What about a research or development type project where each 
task is done only once and you're not even sure what needs to be 
done ? 

In one of the defense organizations, a system* has been implemented 
for controlling costs, including labor, in research and development type 
activities. Although this system is not classified as a work measure- 
ment system, it has many of the same characteristics. Under this 
system, project work is broken down into successively smaller units of 
work (called end items) and finally into the smallest unit of. work (tasks) 
necessary to develop the end item. A typical breakdown is illustrated 
in Figure 16. 



♦See "Cost/Schedule Control Systems Criteria, Joint Implementation 
Guide". This document is available from the Superintendent of Docu- 
ments, U. S. Government Printing Office, Washington, D. C. 
Stock Number 0870-0318, Price - $1.00. 
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For each task, a time estimate (standard) is developed and a 
work schedule established. Milestones are also identified at the 
beginning and/or end of each task. These tasks represent a de- 
tailed work unit and upon completion are counted as a measure of 
output. This concept is illustrated in Figure 17» 

As each milestone is completed, credit is given in the form of 
"earned" hours. These "earned" hours are compared against the 
"actxxal" hours taken to complete the milestone. To illustrate, Task 
1 (Review Research) has a standard time of 100 hours. At the time 
the completion milestone is accomplished, the actual hours expended 
can be compared against this standard to evaluate performance. 
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Figure 17 



Under this system, standard times and actual timei can eaiily 
be summarized to any level desired. Although it is a gross meas- 
urement system, it does force research and development type 
organizations to determine work or outputs which will be produced 
during the life of a project. The system requires the development 
of work measurement standards, usually technical estimates i and 
can be economically applied to work which is not repetitive. 

There is no reason this concept could not be adopted for use by 
civilian agencies engaged in any program or project consisting of 
"one-time" tasks or activities. 
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( I5.) lt sounds good. We have several organizations that are involved 

in what amounts to project type activity, , > But now, about indirect , 
I mean, non-direct labor, I spend a lot of money for this> I 
suppose you're going to tell me this is measurable too. 

Before I answer that, remember that non-direct labor refers to 
personnel whose time is not charged against an identifiable product 
or service that is considered to be a direct mission output of the 
organization. When non-direct labor results in a countable work unit, 
the same work measurement techniques normally employed in direct 
labor areas may be used. However, since it is often difficult or 
impossible to select a suitable output measure, managers often feel 
that non-direct labor is not amenable to work measurement. 

I guess Pm one of them . 

The tendency is to forget about non-direct labor because it is hard 
to measure, and zero in on direct labor because it is easier to measure. 
Sometimes I think we forget that in most organizations, non-direct labor 
costs are a significant chunk of the total labor costs. 

© Mine runs at over 20%. Currently we are using staffing ratios in 
this area, I consider this to be a form of measurement. 




You're right, it is! Staffing ratios are widely accepted for this 
purpose. Typically these ratios relate the amount of non -direct labor 
required in relation to another measurement (e. g. , direct workload*or 
direct labor hours). One method commonly employed is to develop trend 
lines based on past experience as shown in Figure 18. The result of 
this trend analysis is frequently expressed as an equation,. 

STAFFING RATIO CHART 



Number 
of 

Hon-Hked 4* 
lobor 
Personnel 




Direct Labor Hours 



Figure 18 
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While these indicators are not always considered work meas- 
urement standards I they have proven valuable for budget formula- 
tion, manpower planning and staffing purposes when formally devel- 
oped by trained me«()urement specialists* 

3 1 notice you said "formally developed by trained measurement 
7 i »4ists. " you must have something to tell me , 

r-z^ut! Staffing ratios and trend charts are usually developed by 
staff personnel responsible for the budget and manpower planning 
process. The techniques used are usually informal and based on 
judgment and simple statistical analysis of historical data. 



The problem lies in the fact that any past inefficiencies of oper- 
ation tend to be accepted and built into the staffing ratio when they 
are developed by someone sitting at a desk* 

20^ It may not be the bestt but what other way is there? 

The development of such ratios can be developed by personnel 
who actually visit the work site* For eirample, one of the defense 
organizations utilizes specially trained measurement specialists 
who travel throughout the country to conduct in-depth studies on 
location* A wide varioiy of non- direct functions are studied at both 
field and headquarters Itivel organizational elements using a variety 
of work measurement techniquesi including techniques for develop- 
ing engineered standards* Functions studied include personnel, equip- 
ment maintenance, accounting and finance, legal and safety* The study 
results are documented as staffing ratios (often in the form of equations, 
charts and graphs) and are actively used for budgeting and manpower 
planning purposes. These formally developed staffing ratios replaoe 
staffing ratios similar to those currently in use by the other organi- 
f ations surveyed, Their ten-year experience with these high quality 
staffing ratios have provided numerous dollar and manpower savings 
as well at other less tangible benefits. Benefit/eost ratios have 
proven to be very favorable. 

Is if necessary to have special travelinfj^ teams do this? 

Absolutely not. Personnel from a work measurement organize- 
tion can perform this function under the guidance provided by agency 
or organization headquarters level, If you don't have separate work 
mtafurement organizations i local personnel can be trained. 




Anything wron^ with this? 



61 

69 



D. WORK MEASUREMENT TECHNIQUES 




Several times you've tgJked about work measurement techniques^ 
Briefly, what are they? 



A wide variety of work measurement techniques are^Aused through- 
out the Federal government* These include time study, work sampling, 
standard data, historical estimates, and technical estimates* Appendix 
III provides detailed information on many of these techniques, if you're 
interested. Standard setting techniques are frequently classified 
according to the type of standard resulting from their applications 
engineered or non- engineered* 




Give me a quick and dirty run-down on each! 



An engineered standard is a *' should take'' time to perform a task 
or operation* They are developed by specially trained analysts and 
include documentation of the: 

<* 

o Method or procedure used when the standard was developed. 

o Observed or synthesized time values used in determining 
the final standard time. 

o Computations used to establish statistical reliability. 

o Rating or leveling observed during performance. 

o Allowances used in computation of standard. 

o Computations made in developing standard. 

Techniques used to develop engineered standards include time 
study, work sampling, standard data, and predetermined time sys- 
tems (e.g. , Methods Time Measurement (MTM) and General Pur- 
pose Data (GPD)). 

Non-engineered standards are also an expression of the time 
required to perform a task or operation. One commonly used tech- 
nique, historical estimates, uses past performance data which re- 
lates manhour inputs with work unit outputs to compute a "should 
take" time. Techniques used to develop historical standards in- 
clude averages of actual past experience, modified past experience 
and various other statistical methods. Another technique used to 
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develop non-engineered standards is technical estimating. This in- 
volves breaking a task into components and then estimating times 
for the accomplishment of each component. 

Engineered standards are generally considered to be of higher 
quality (more accurate) than non-engineered standards. They are 
usually considerably more expensive to develop and more difficult 
to keep up to date than are non-engineered standards. 

Then why shouldn't I just use historical estimates? 

Historical estimates, the most widely used technique for devel- 
oping non- engineered standards, are based on the "did take" time of 
past experience. You run the risk of prolonging inefficient opera- 
tions, unless an audit of methods and procedures is conducted peri- 
odically. This audit should be conducted by trained analysts under 
the guidance provided by the agency headquarters level work meas- 
urement staff discussed earlier. 

Engineered standards are based on the "should take" time devel- 
oped after careful analysis of a task. Actual experience indicates 
that application of engineered standards is cost beneficial for high 
volume activities utilizing a detailed close control scheduling system 
or for developing systems of standard data. Where these conditions 
do not cJxiet, however, one should not hesitate to use non-engineered 
standards. 

®I b elieve you said earlier that it is not advisable to just pick one 
measurement technique and run with it. Am I correct in this? 

Absolutely correct! It is not advisable to use the "screwdriver" 
approach; that is, pick one technique and try to apply it across the 
board. This has been a common mistake in the past and has contri- 
buted to the failure of work measurement systems. 

A more productive approach, that is inherent in the systems 
design approach discussed earlier, is to use a "problem solving" 
approach. 

26 J How does that work with work measurement? 
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Determine the desired quality of standard needed. This may vary 
between functions (e.g., budgeting and work planning and control), 
organizational element, and workload characteristics (e.g. , high or 
low volume). Then select an appropriate measurement technique. 
It's something like the professional golfer who picks a Club based on 
the needs of the situation. He doesn't say one club is better than 
another. Likewise, it is incorrect to say that one work measurement 
technique is inherently better than another. Of course, one technique- 
may be better than another to solve a measurement problem in a parti- 
cular situation. Even if it is determined that most standards should be 
historical, it is quite possible that it would pay to develop an engi- 
neered standard for a few big volume tasks where it was desired to make 
a careful study of the methods or procedures. 



Before leaving this subject I'd like to make two points about 
standard data. 



As you may know, standard data is used to develop standards 
by synthesizing the basic elements of a task and then adding 
previously established time values of each element to arrive at a 
task time. Let me give you a simple example of a standard data 
application. 

A carpenter is tasked to hang i 2'-8" x 6'-8" door in a pre- 
viously framed and cased opening. The standard might be computed 
as follows from standard data. 





Operation 



Standard Data Time 



2. 



3. 
4. 



1. 



Plan job: receive job order and 

sequence with other jobs 
Secure required materials: obtain 

required door, fasteners, screws, 

other needed materials and tools 
Travel to and from work site (1 mile) 
Install exterior door, hydraulic door 

check and mortise lock 



3. 00 (hours) 



.25 (hours) 



. 50 (hours) 
, 30 (hours) 



Task Standard 



4. 05 Hours 
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The development of quality standard data is a very expensive 
process. The development of standards from standard data is a very 
inexpensive process. Where work tasks are common to a wide variety 
of organizations or functional areas (e. g. , inspection, clerical, and 
facilities maintenance), it may be feasible and economical to develop 
engineered based standard data for either direct or non-direct labor. 

29.1 I'm surprised that you include non- direct labor. I thought 
staffing ratios developed by trained measurement specialists 
was the big thing here ! 

Remember, the golf bag. Staffing ratios represent only one 
of the clubs we carry. 

But the work is usually so variable and unpredicable . 

In many situations it is. That's why you need trained measure- 
ment analysts and highly qualified and experienced personnel to 
manage your work measurement systems. They can properly 
analyze a measurement problem and determine which "club" or 
technique to use. 

However, there are .situations where it pays to develop and use 
standard data. For example, one defense organization has developed 
a very extensive system of engineered standard data for facilities 
maintenance, a non-direct labor area. Facilities maintenance incl- 
udes the repair and minor construction work normally associated with 
maintaining buildings and keeping general purpose facilities in oper- 
ating condition. The common craft skills (e. g. , electrician, carpentei 
plumbers, and masons) are covered by the standard data. Work meas- 
urement standards for individual jobs or tasks which are seldom re- 
petitive, have proven to be very inexpensive to develop and are readily 
used for detailed planning and control by operating level supervisors 
and staff. 

Despite a cost of 14 mllHorx dollars to develop this system, the 
high initial cost has been offset by the very wide application that has 
been made in many different organlxtt ioni. Industry and other govern 
ment agencies have also adopted thll Itandurd data pyatem for theii 
organizations. 




In the direct labor areas, many defense aud civilian organizations 
actively pursue the development and use of standard data. Experience 
within the Department of Defense has shown that standard data can be 
most effectively developed when a centralized coordinating function is 
used to; 

o Provide general policy guidelines for developing systems 
of standard data. 

o Coordinate standard data development efforts to avoid 
duplication of effort. 

o Disseminate information on standard data systems* 

The agency headquarters level work measurement staff should pro- 
vide this function* 

E. HIERARCHY OF WORK UNITS 
What's the next subject? 

The next two issues Vd like to discuss are essential to a successful 
work measurement system. These are the Hierarchy of Work Units 
and Work Measurement Accounting. 

A hierarchy of work units! That sounds complicated and mysterious. 

It isnU the easiest thing to explain. Yet a hierarchy is one of the 
keys, to developing high quality work measurement standards both econ- 
omically and practically. 

The concept of a work unit is an integral part of a work measure- 
ment standard. A work unit is a quantitative measure of work accom- 
plished. A work measurement standard is an expression of the time 
required to accomplish this work unit. 

Most work measurement systems find it necessary to use several 
levels of work units, each higher level being some form of aggregation of 
a lower level unit. Figure 19 illustrates a typical hierarchy of work 
unit levels and their relationship to organizational levels. Figure 20 
illustrates the use of work units at each level and Figure 21 is an 
example of a representative hierarchy of work units for a program. 
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Let's look at Figure 20. You will notice that there are two levels 
of work units at the field or operating level, detail and summary. The 
detailed work units are selected to support detailed scheduling and per- 
formance evaluation at the work center level. A standard is developed 
for each work unit using one of the available work measurement tech- 
niques* The sumn^ary work units are selected to support budgeting, 
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workload planning, resource planning, performance evaluation, or any- 
other managerial function requiring a summary level standard. A 
standard is developed for each work unit. Usually these standards 
are based on aggregations of actual or standard earned hours. 

Work units are also selected considering management require- 
ments at the regional and headquarters levels, The standards for 
these levels of work units are used to support budgeting, resource 
allocation, and performance evaluation, and again, are aggregations 
of lower level standards. 

34.) Am I correct in assuming that there are several work units at 
^ — each level ? 

Yes sir. In general, there will be many, perhaps thousands of 
work units at the detail level with progressively fewer at succeedingly 
higher levels. At the program or project level, there are usually only 
a few, sometimes only one or two, and--the higher level work units 
can often be used to integrate the efficiency and performance measure- 
ments that we talked about earlier. 

© Very interesting. Now, how can the standards be developed so 
that each level of the hierarchy is related? I assume that this is 
what is desired. 

Correct! And a "top-down" approach to the design of work unit 
levels is necessarily compatible with a common accounting structure 
and the needs of management for each organizational level. 

In most instances, detail level standards cannot be aggregated to 
produce higher level standards because of problems associated with 
the frequency of occurrence of lower level work units. The most 
practical way is to mathematically aggregate man-hours from one level 
to the next which are then used to develop a higher level standard. 
Either actual or earned hours may be used. 



I'll try. Let's look at Figure 22,. This Work Flow Process Chart 
illustrates the steps followed in processing legal disputes by an organi- 
zation. Completion of any of the steps could possibly result in termina- 
tion of the dispute. When this occurs, the case is considered closed. 
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For each process, the number of cases proceeded through that 
step and the total man-hours expended is record' d. For example, 
50 cases were processed through "Informal Negotiations " at a cost 
of 2, 500 man-hours. Since 30 cases were closed, only 20 went to 
"Formal Hearings, " The summary level historical standards are 
computed as follows: 

2500 Hours ^ 
50 Cases = ^° Hours/Case 

Similar computations are made for each of the other summary level 
work units. 

The summary level standard is computed by merely adding the 
total man-hours for each summary level work unit and dividing by 
the total number of cases closed. 

7500 Hours 7.0/1- 

, ^ = 75 Hours/Case 

100 Cases 

Figure 23 illustrates the resultant Hierarchy of Work Units and 
Helated Standards. 

This concept of summarization of actual hours to develop higher 
level standards can be carried to any level desired, provided you have 
man-hour and work unit accounting structures to collect and aggregate 
the raw data. Many work measurement systems in use today can do 
this and can also compute updated standards. This is important 
because higher level standards are actually a weighted average. They 
must be recomputed when the workload mix changes if they are to re- 
main valid. 

^^j) Is this same method used if engineered standards are developed ? 

That is a very good question. Engineered standards can only be 
developed at the detail level of work units in most instances. As de- 
scribed above, higher level standards could be developed using aggre- 
gations of actual hours. However, a better method is to aggregate the 
'^earned'* hours so that a ''should take'' time can also be developed. 
Comparison of the "should take" time with '*did take" time developed 
using actual hours points out to higher level managers, areas where 
efforts to improve productivity should be concentrated. This concept 
is currently in use in some organizations and has proven to be very 
useful at all levels of management. 
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Let me summarize by stating that all work measurement systems 
shoulci be based on the hierarchy of work units concept with the: 

o Work unit levels designed using a top-down approach, 

o Work units integrated into the organization's accounting 
systems . 

o Work units selected to support budget^ manpower, and 
workload planning and control process at all levels of 
management. 

^Iso, work unit standards above the detail level are best devel- 
oped by aggregating actual or earned hours rather than detailed 
standard times themselves. 

F. WORK MEASUREMENT ACCOUNTING 

38j This seems like a good time to discuss work jneasurement ac- 
"""-^ counting. Does this mean I need another accounting system? 

This is exactly what you probably do not need or want! However, 
many of the benefits from a work measurement system are dependent 
on the collection of data on actual performance. This data includes 
the man-hours expended and work counts for each work unit that has 
been covered by a standard. These and other data are then integrated 
and processed to produce needed management reports for each 
functional area. 

In most organizations » accounting systems to support a wide 
variety of management needs (e. g. , payroll, costing, and workload 
performance) are already in operation when work measurement is 
introduced. A work measurement system has its own unique re- 
quirements in addition to those common to many existing accounting 
systems. Thus, it is important to integrate the accounting require- 
ments for a work measurement system with those of other systems. 
All too often, this is a difficult task. However, failure to do so will 
seriously limit the creation of reports based on work measurement 
standards that are useful to managers in the functions of budgeting, 
manpower, and workload planning and control. 
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39.j Do most organizations integrate their work measurement 
accounting requirements into existing accounting systems? 

They try to, although some rather major modifications to 
existing accounting systems may be necessary* A simplified 
illustration of an integrated accounting system is illustrated in 
Figure 24. The payroll accounting system collects all data 
required for payment of salaries. It also collects data on man- 
hour expenditures by work unit, thus serving a dual rolet The 
progress reporting system collects data on the number of work units 
accomplished and the number of certain pre --specified actions taken 
by the public in response to the services provided by the organiza- 
tion. These actions represent the effectiveness in accomplishing 
the organization's mission. Data collected under this progress 
reporting system is correlated to data collected under the payroll 
system in a computer through the use of common program charge 
numbers. The data collected under these integrated systems is 
stored in a common data base and then processed in the computer. 
The computer outputs are a wide variety of products including those 
required for payroll and reports on efficiency and effectiveness by 
both organisation and hierarrV. / of work unit elements. 

f 40.J How do you know where measurement accounting begins and 
ends under such a system? 

Often you don't. Typically the accounting is so highly integrated 
that it is very difficult to separate out the work measurement account- 
ing data. But many work measurement systems owe much of their 
success to the use of integr?^ted accounting concepts. 

© Just V hat happens if integrated accounting for work measure- 
ment is not employed? 

Several undesirable things are likely to occur. 

o Data collection and processing costs rise because 

a separate system is necessary for work measurement. 

o It may be much more difficult to compute higher level 
work unit standards. 

o Performance efficiencies for higher level work units _ 
may be impossible to determine. 
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COr^'CEPT of ifjTEGRATED ACCOUnTiriG 




Figure 24 
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o An audit trail from detailed to higher level 
work unit standards may not exist. 



It gets quite technical. 

S I believe that! Anyway. I should insist that work measure- 
ment accounting be integrated with other accounting systems, 
right? 

Right. Let me summarize the characteristics that you should 
look for in a properly integrated accounting system that includes 
work measurement. 

o An accounting structure that allows systematic 
and progressive summarization of data from the 
work center level to all organization and hierarchy 
of work unit levels. This will assure traceability 
of planning activities, performance reporting, and 
analysia of operatins results by toth hierarchy of 
work units and organissation. Figure 25 iWuBttatee 
this concept. 

o A flexible accounting system that can accom- 
modate frequent changes in the work measurement 
standards and work units selected for use in the 
hierarchy of work units. 

o Development and use of uniform and integrated 
accounting code structures throughout the entire 
organization. Efficient computer processing 
requires this uniformity. 

o Establishment of a common data base to store all 
the inputs needed for processing management 
reports. 

The Integrated Resources Management System described in 
Appendix IV is an example of a currently operating system which 
is tiased on a hierarchy of work units and integrated accounting 
for work measurement. 



77 



85 



2 



I/I 



z 

o 



>- 

X 

u 

< 

tu 




™iiiiiiiiiiil>i 



1 



■tliiiiiliiliiiiii'' 
'.■t!.'!it;:!!!i:!t 




78 



ERIC 



in 

CM 

i 

00 



86 



G. INTEGRATING METHODS AND WORK MEASUREMENT 



Let's try som^'thing a little less complicated. This hierarchy 
of work units and integrated work measurement accounting 
business--I never realized work measurement could get so 
involved. 

Work measurement must get involved or integrated into the 
basic functions of an organization if it is to be effective. The 
only way to accomplish this is to use integrated accounting and a 
hierarchy of work units. 

We will discuss some less technical issues now. The first 
will be the integration of methods and work measurement. There 
are two common points of view concerning this relationship. These 
are 

o Methods study analyzes alternative methods, while 
work measurement is merely placing a time value 
on the use o£ a specilied method. 

o Methods study is one step, but a very important 
one, in the development of a work measurement 
standard. 

Most government organizations relying exclusively on histori- 
cal standards have adopted the former point of view. Separate 
organizations are responsible for methods or procedures study and 
the development of standards. This arrangement suffers if manage- 
ment does not place proper emphasis on methods and standards 
activity. Experience has shown that when these two activities are 
fragmented, methods and procedures work often does not get the 
attention it deserves. Standards are established because the users 
must have them for budget, manpc wer, or gross workload planning 
purposes. Methods and procedures improvement studies are put 
off or forgotten because they art not essential to getting the job done. 
The en^l result is a failure to capitalize on opportunities to increase 
productivity. 
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44 J Are you saying methods and work measurement should be 
combined in one organization? 



Hot necessarily. I am suggesting that management take 
v/hatever steps are necessary to assure that methods or procedures 
studies are properly emphasized. Setting standards and methods 
woirk is combined in many organizations, particularly if engineered 
standards are utilized. However, a different problem is encoun- 
tered under this arrangement. 



Tm afraid not. In organizations using engineered standards, 
the problem is one of maintaining a proper balance between con- 
ducting methods or procedures studies and the setting of standards. 
If too much emphasis is placed on achieving some standards cover- 
age goal, particularly engineered standards, then methods and 
procedures work suffers. And the converse can also be true. 
Standards *T\ay suffer a deteriorafcioii in quality, and the users of 
sti-.ndards complain. Striking a proper balance is a continual prob- 
lem in most organizations using engineered standards. 

® It sounds as though the analysts involved in work measurement 
activities have a productivity problem like everyone else! 

They certainly do. They need to increase their productivity 
* as much as anyone else. I'll have a few things to say about this 
later. 

© Fine. But right now, you've presented a problem. The 
balancing of work measurement or the setting of standards 
versus making methods and procedures studies. Just how 
does one go about doing this? 

There is no precise answer. One way to do it is to analyze 
the workload to determine which units of output consume the 
greatest amount of man^ ower. Next, you would detcirmine whore 
and how to apply methods and pr( cedures studies and standards 
setting activities. You would vary the level of effort : oughly 
in proportion to the quantity of resources consumed by various 
elements of the workload. 
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One organization has developed a formalized method 
for doing this. Periodically, the workload is analyzed to 
determine which units of output, or workload groups, con- 
sume the greatest manpower. Typical results of such a work 
load analysis are shown in Table 3. 



TABLE 3 



WORKLOAD ANALYSIS PROFILE 







% Total Direct 


Workload Group 


% Total Items 


Labor Manhours 


A 


10 


80 


B 


22 


17 


C 


68 


3 



From the table, it will be noted that 10% of the workload 
consumes 80% of total direct manhours expended by the organi- 
zation, (Workload distributions similar to this are found 
in many organizations. ) 

The results from this type of analysis provide the manage- 
ment in this organization a basis for determining: 

o Areas for concentration of methods study 
or procedures analysis. 

o Most appropriate work measurement tech- 
niques to employ. 

o Intensity of workload planning and control 
needed. 

Table 4 typifies this concept as currently utilized in one 
organization. Gross standards are estal lished for all work- 
loads at the time they are received by the organization. Methods 
studies and final work measurement follow later as appropriate. 
Although most managers employ this concept intuitively, few 
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organizations formally establish this' concept as an organization 
policy. 

© To wrap up this discussion in a few words* what basic pro* 
cedure should I follow in implementing both methods and 
procedures studies and work measurement standard setting 
activities in my organization? 

Generally, the initial emphasis should be directed toward 
establishing a high coverage of personnel with gross work meas- 
urement standards. These may be historical standards for 
direct labor, and staffing ratios for non- direct labor. This 
should be followed with a strong emphasis on methods studies 
and procedures analyses in direct and indirect labor areas, con- 
suming the majority of labor dollars expended. Engineered or 
revised non- engineered standards should then be developed if it 
is determined to be beneficial in all areas. 

H. QUALITY WORK MEASUREMENT STANDARDS 
What's next? 

An important issue w. .h the users of standards Is quality. 
But before we get into this subject, I think it would be advisable 
to define two terms that represent the two componenis of 
quality: reliability, or accuracy, and validity, 

o Reliability or accuracy pertains to the statisti- 
cal accuracy of the standard. In other words^ 
is the standard representative of the time 
needed to accomplish the task? 

o Validity pertains to the method on which the 
standard is based. The standard must reflect 
the method currently used in performing the 
task. 

Most people do not distinguish between these terms. They use 
one or the other of these terms, often incorrectly, to express their 
dissatisfaction with the quality of work measurement standards. 
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A common complaint about quality voiced by many users of 
standards is that standards aren't accurate and up-to-date. In partic- 
ular, there is a general reluctance at higher management levels to use 
standards developed at lower organizational levels > because of alleged 
quality problems, Budgec analysts and manpower specialists frequently 
make this complaint. 

Some of my budget types are always complaining about this . 

This is not unusual. Organizations that have not developed a 
hierarchy of work units and integrated accounting structures fre- 
quently have these complaints. The standards developed at the 
field or operating levels cannot be meaningfully related to higher 
level work units, nor can man-hour expenditures and work unit 
outputs be summarized as a basis for developing higher level 
standards. Where organizations have developed a hierarchy of 
work units and integrated accounting systems for use on advanced 
ele':tronic data processing equipment, problems in maintaining 
quality of standards for all levels of management are greatly re- 
dxiced. >^ ^ . 

© Are you telling me that maintaing quality in standards is de- 
pendent upon developing a hierarchy of work units > use of an 
integrated accounting system and the services of a computer ? 

Those items will go a long way in helping analysts keep stand- 
ards up to date. As we discussed earlier, the integrated accounting 
system and hierarchy of work units make it structurally possible to 
aggregate actual or earned man-hours to any level of work unit de- 
sired. The computer makes possible rapid summarizations of other 
data needed to compute new, or revise old, historical standards, 
often automatically. Since any standard above the lowest level ift a 
weighted average, there is a need to re-compute standards as the 
workload mix at the operating or field level changes. Changes in 
workload mix is usually the rule rather than the exception. 

Thus, the >york measurement analysts can spend more of their 
time performing methods or procedures studies and developing the 
lowest level work measurement standards. Quality of standards 
(both accuracy and validity) is correspondingly enhanced in systems 
with the characteristics described above. Consequently, users at 
all levels have. more confidence in tlie standards and find them more 
useful. 
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The computer can autonmatically compute many of the standards 
above the lowest level then! 



Correct! Many modern work measurernent systems operate in 
just this manner. The computer is also used as a "quality control" 
iov standards. It can be used to "flag" potentially outdated or invalid 
standards. For example, in some work measurement systems, stan<3« 
ardfi that are over two years old, are automatically printed out quar- 
terly on a special report. Also, whenever performance against a 
standard varies by more than +^ 20% for three consecutive v/eek$9 the 
computer "flags" the standard for review. 

These computer "quality control" functions af e particdtltrly 
useful when engineered standards are in use. These ftandards are 
employed when close scheduling is used and accuracy atid validity in 
the standard is much more critical to successful operatioijf. 




The computer can^t do it all. I still need analysts. 



Right, The quality in standards needed for a successful work 
measurement system is dependent upon adequate staffing with qualified 
and properly trained analysts. 

I. STAFFING OF WORK MEASUREMENT 

3 So far, litcle has been said abomt staffinit required fpy wQ/k 
measurement. What are a few pointers on tills? It sounds t0 me 
as though wor^Q measurement systems require highly experienced 
and tra^^ed people to acpomplish the job » 

You are quite correct in this assumption. Let^s start with t^he 
agency headquarters level work measurement staff. As we discussed 
earlier (Question 5, pg, 51), this staff element **»ets the pace^* for much 
of the work measurement activity throughout the agency. It is essential 
that they be highly experienced and trained. Th«y should thoroughly 
understand the management processes for budget, manpower, and work«» 
load planning control, and how work measurement can support these 
processes. 
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5 5. ) I happen to be at a headquarters level below the agency head*' 
^ quarters. What kind of staffing do I need ? 



If your organization is large and subdivided into several large 
organizational units that operate autonomously, you may need a 
small work measurement staff to function in a manner similar to 
that at the agency headquarters level. If your organization is small 
or tightly controlled by the headquarters level, you may not need a 
separate staff. In any case, you should take an active role in formula- 
ting basic policy on work measurement. 

56 J Am I correct in assuming you mean a staff not actually involved 
^'^^ in establishing work measurement standards? 

Yes. Responsibility for establishing work measurement standards 
is the next subject I wanted to bring up. 

© Where's the best place to assign responsibility for establishing 
work ^measuremernt standards ? - ^ 

There is no "one best way" to assign responsibility for establishing 
work measurement standards. Determination of where to assign the 
work measurement function is dependent upon the type of work performed 
by the organization. 

^58^ I was afraid you would say that! That's not very helpfxil . 

Most organizations relying exclusively on non-engineered standards 
assign this responsibility to the staff people who use them. For example, 
the budget analysts develop the standards used by them. On the other 
hand, many organizations using engineered standards have separate 
organizations, often assigned at the operating or field level, that devbte 
full time to conducting methods or procedures studies and establishing 
work measurement standards. Most of these organizations: 



o 



Utilize detailed workload planning and control systems 
that require detailed work units. 



o 



Produce a wide variety of outputs, often in considerable 
volume. 
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o Require frequent changes in methods ' nd procedures. 

o Require ^^customized*' standards peculiar to their 
organizations. 

o Utilize technical experts especially trained in work 
measurement techniques. 

© Does this mean that responsibility for establishing historical 
standards should be assigned to functional users and that engi- 
neered standards should be assigned to separate organizations 
at the operating level ? 

I was afraid you would say thatl As I stated previously, there is 
no **one best way'\ Some organizations use headquarters level teams 
to establish engineer^^d standards at the operating level. It all depends 
upon the circumstances^ I only cited what is the prevailing practice in 
several successful work measurement systems. 

How many ^in^lysts do I need? 

There is no hard and fast rule here either. In those organizations 
relying exclusively on historical stw ;dards where the users are .respon- 
sible to establish standards, the fuiction is usually combined with 
budgeting, manpower, or some other activity. The needs of each work 
measurement system ultimately determined the exact staffing level 
needed* 

In organizations utilizing engineered standards, a higher level of 
staffing is usually employed. One analyst for every 100 employees 
covered by engineered standards is used in some organizations as a rough 
rule of thumb. Some of these same organizations allow one analyst for 
every 400 employees covered by non-engineered standards. But re- 
member, short term savings achieved through arbitrary reductions in 
Work measurement staffing to levels below that needed to maintain 
standards and perform methods studies will lead to lower operating 
efficiency and mission effectiveness in the long run. 

J. TRAINING 

f 61.J Work measurement seems to affect a lot of people^ Won^t I 
— need some training? 

Yes, you will. 
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Technical training is needed by those responsible for developing 
and applying standards. This includes analysts from work measure- 
ment organizations and those dealing with standards in the budget and 
manpower processes* 

Seminars are needed for headquarters level managers and exec- 
utives, middle managers, field managers, operating level supervisors 
and key staff personnel. Many of these individuals do not understand 
the role of work measurement, even though work measurement and 
other performance measurements have been used for many years in the 
government* 

What would these seminars cover? 

For top level managers and executives, the following topics 
would be appropriate. 

o Concepts of performance measurement systems. 

o Need for increased use of work measurement stand- 
ards for budget and manpower planning. ^ 

o Characteristics commonly found in effective work 

measurement systems (such as the things we*ve been 
talking about). 

o Descriptions and characteristics of work measure- 
ment systems currently in use. 

The use of case studies is a particularly effective method to use in 
seminars at this level. 

For lower level managers, operating level supervisors and key 
staff personnel, the same topics would be appropriate but should be 
covered in more detail. Also, consideration could be given to a brief 
description of the techniques commonly used to establish standards. 

Where can I get any training I might need for my organization? 

Botn technical and management training may be obtained from 
colleges, universities, anq management consultants on a contract basis. 
Training in this area is also available from the U. S. Civil Service 
Commission and the U. S. Army Management Engineering Training 
Agency. 
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(64?) Couldn't 1 do some of this training myself ? 

Yes, several organizations currently do. They use formally 
prepared briefings for managers that describe their own work meas- 
urement systems. Many of them also conduct special courses and 
use OJT (on-the-job training) for those responsible for developing 
standards. However, most of them find a combination of internal 
and external training to be most suitable for their needs. 

K. COST OF WORK MEASUREMENT 

© For what we've talked about, the design, implementation and 
operation of work measurement systems is expe nsive. Why the 
training alone could cost a bundle. What's the whole thing going 
to cost me? 

An estimate of the cost to design, implement, and operate a work 
measurement system is very difficult to develop. Only the costs for 
personnel directly assigned to a work measurement organization, and 
perhaps training costs, can be easily estimated, The other costs are 
much more difficult if not impossible to determine. For example, the 
cost of modifying existing accounting and management nformation 
systems to allow effective utilization of work measurement standards is 
usually impossible to isolate. The difficulty arises because successful 
systems are usually highly integrated and designed to serve a wide 
variety of management needs for budgeting, performance evaluation, 
payroll accounting, and production reporting, to name a few. Another 
cost that is difficult to estimate is the cost of reporting work counts 
and manhour expenditures. Here the cost is often difficult to isolate 
because of the integrated nature commonly used in this process. Other 
costs pose similar problems when attempting to isolate them. 

The benefits derived from a work measurement system are even 
more difficult to measure by quantif^ring them in terms of dollar savings 
However, one benefit that can be isolated in terms of dollars is that for 
work measurement organizations. 

Any effective and efficient work measurement organization should 
be able to function with a favorable benefit to cost ratio. Typically, 
these range from 3:1 to 6:1. The work measurement activity should 
more than pay for itself over the' long run, assuming that methods and 
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procedures work are associated with the activity of developing stand- 
ards. The act of establishing a standard itself can never save any 
money; savings can only be realized by using the standard, 

L. DISCENTIVES TO WORK MEASUREMENT 

f 66.J One . of the things troubling me is all the disincentives to the us^ of 
work measurements If I use work measurement to develop a 
more efficient operation! I'm lucky not to get penalized, much 
less rewarded^ Some friends of mine who run fairly efficient 
o perations have lost the same percentage of people during RIF's 
as those who ran less efficient operationB> The same is true 
when it comes to budget cuts. At times it seems as though the 
better the job you do» in terms of being efficientj the worse off 
you are. And you never know what Congress is going to fund. 
Programs are expanded^ contracted> or revised; often in a very 
unpredicable fashion* Just why should I be so concerned about 
making my organization more productive? 

Self-pride if for no other reason. There are many government 
managers who are very successful in spite of the disincentives or 
problems you've mentioned! They view the disincentives as challenges 
and frequently find work meaisurement a useful tool in overcoming 
their problems. 
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CHAPTER IV 

MAINTAINING PERFORMANCE IN WORK MEASUREMENT SYSTEMS 



Considerable discussion has been devoted to how to establish 
a work measurement system. Let us now turn our attention to 
whac actions it may be advisable to take once you have an oper- 
ating system. 

1.) I hope it doesn't require mnch of my attention. 
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It shouldn't, provided a good job was done during the design 
and implementation of your work measurement system. However, 
it is most Important to assure yourself that standards are maintained 
at acceptable quality levels and that they are properly and effectively 
used in various management processes. 

A. MANAGEMENT AUDITS 



2. J And what Is the easiest and best way to do this? 
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Many successful work measurement systems use an audit con- 
cept. Personnel from a work measurement headquarters level staff 
periodically conduct on-site reviews wherever standards are devel- 
oped or being used. Check lists are useful for this purpose to assure 
comprehensive coverage of those areas Included In the review. These 
visits are also useful In establishing or maintaining closer working 
— i^latlonshlps between those affected by the work measurement system. 

What are the major considerations that these audits should Include? 

Each of the following areas should receive at least some attention. 
Those marked with an asterisk should probably receive the greatest 
In depth review during an audit. 

° Work Measurement Systems Design 

° Organization and Staffing 

° Integration of Work Measurement W Ith Other Performance 

'Measurements* 

° Coverage of Direct and Non-Direct Labor* 

o Application of Techniques 

o Hierarchy of Work Units* 
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o Work Measurement Accounting* 

o Methods and Procedures Studies* 

o Maintaining Quality of Standards* 

o Use of Standards in Budget Processes* 

o Use of Standards in Manpower Processes* 

o Use of Standards in Workload Planning and Control* 

For each art;ai a checklist should be developed tha/ is tailored 
to the characteristics of the system to be audited. T^hl/.s 5 and 6 
illustrate the type of questions which might br developed for two of 
the areas. 
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4. J I understand this, but what should the audit team be looking for? 

This is difficult to state in exact terms. The checklists can 
only serve as a guide on what to look for. It is largely up to the 
individual members of the audit team to determine most profitably 
where they can concentrate their attention. Checklists alone will 
not do this. Perceptiveness of the individual is crucial to any mean- 
ingful audit. 

The things to do or look for would include: 

o Reviewing the general effectiveness of the work measurement 
system, 

o Assessing the current effectiveness of the work measure- 
ment system against its potential. 

o Isolating problems by cause, not by symptom. 

o ^ Determining whether problems are caused by faulty design 
of the system or are truly operational problems. 

o Developing recommended actions for improvement in 
system operation. 

( 5. ) How often should I consider approving audits of the type you 
describe? This can be expensive and lead to considerable 
disruption in the organization subject to the audits 

If a work measurement sy extern appears to be functioning 
relatively smooth; perhaps only once every two or three yeairs^ 
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TABLE 5 



AUDIT CHECK LIST FOR 
USE OF. STANDARDS FOR BUDGET PROCESSES 



a. Are budget formulations based on use of summary 
level standards or aggregations of, lower level budgets? 

b. Is adequate justification provided in support of manpower 
resource requests to higher authority? 

c. Are standards effectively used in the budget allocation 
process? Does the allocation of manpower resources appear to 
be in balance with assigned workloads? 

d. Do reports on both manpower expenditures and work- 
load accomplishments reach budget personnel on a timely 
basis? 

e. Are workload accomplidhinv^nts converted to "value 
earned" before comparisons ave made with actual costs? 
Review the procedures used to compute "value earned". 

f. How are cost trends evaluated? Are efficiency measure- 
ments systematically applied to measure cost performance? 
Review procedures in use. 
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TABLE 6 



AUDIT CHECK LIST FOR 
METHODS AND PROCEDURES STUDIES 



a. Is tliere tangible evidence in the form of completed 
studies to indicate that the methods improvement program is be- 
ing carried out? 

b. How many studies have been reported during the last 
six months? The last year? 

c. Is it evident, through the review of work standards 
documentation files, that methods studies are conducted prior 
to the establishment of work standards? 

d. Do line managers and supervisors indicate support of 
the methods program? 

e. Have savings resulting from methods studies been docu- 
mented? Are these javings verified by an auditing group separate 
from the Work Measurement staff? Have cost saving gpals been 
established? / 

f. Is there a report on savings and/or productivity achieve- 
ments attributable to the Work Measurement Program efforts 
circulated throughout the activity? 

g. Select several method improvements from the files. 
Verify them with the supervisors of the organization involved. 
Are the new methods installed and working? Were the cost figures 
stated in the proposal reaiistic? 
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If there are obvious or serious problems, then more frequently. 
In any event, they should be conducted frequently enough to assure 
maintenance of quality standards and the effective use of standardc. 
Mature and successful work measurement systems generally find a 
diminishing need for frequent and intensive audits. 

PERFORMANCE MEASUREMENT 

Assuming that audits are going to be conducted on a rather in- 
frequent basis, how can I assure myself that I have viable work 
measurement systems on a continuing basis? 

Performance measurements are good for moat organizations. 
There is little reason they should not also be good for a work meas- 
urement system. 

You mean, efficiency and effectivenesa measures ? 

That's right! Both measures are commonly ueed to assess a 
work measurement systems performance. These measures ari^ most 
easily applied to organizations involved in establishing standards. 
They are also useful to measure the use of standards, but establishing 
useful measures is much more difficvilt. 

What effectiveness measures would be useful? 

A very common one is coverage of personnel with standards. , 
Table 7 illustrates a quarterly progress report for this type of effective- 
ness measurement. Other possitlelneasures, for which performance 
goals could be established are: 

o Percentage of standards not reviewed during the past 
two years . 

o Dollar savings from methods studies per work meas* 
urement analyst. 

o Percentage of manpower spaces supported by work 
measurement standard. 

o Percentage of budget manhours supported by engineered 
standards. 
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TABLE 7 

COVERAGE GOALS EXPRESSED AS % OF TOTAL MANHOTTRS 



Type of 
Measure 


Direct 


t Labor 


Non-Direct Labor 


Goal 


Actual 


Goal 


Actual 


Engineered 


60 


48 


0 


0 


Non 
Engineered 


30 


37 


20 


5 


Staffing 
Ratios 


10 


5 


80 


43 


Total 
Coverage 


100 


90 


100 


48 



Now what about efficiency measurements? 

There are two possibilities here. For example, a unit cost 
measurement frequently used is the cost per hour of standard 
developed. The planned cost is compared against actual cost on 
a quarterly basis. Another measure is the dollar cost per dollar 
of savings from methods studies. For long term measurement, 
this ratio could be used to compute a productivity index for the 
work measurement function. 

What are the best measures to use? 

The effectiveness measurements and performance goals should 
be selected to encourage the type and level of response you desire. 
As you know, people tend to work toward the goals that management 
has clearly stated. Specification, quantification, and measurement 
of the attainment of goals can be used to encourage the type of per- 
formance desired. 
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© What 18 the most important thing I should do if I want a success 
ful work measurement system? 

Develop and maintain a sustaining interest and support for your 
work measurement system(s). Specify the operating results you . 
want, in quantifiable terms where ppssible, and then measure per- 
formance against these goals and ol^jectives. 

1 2 J Is that all? 
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That's it! Thank you for your time and interest. It's been a 
pleasure talking with you. 

TlMink YOU alao. 
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APPENDIX I 



GLOSSARY OF TERMS 



ACCURACY - see reliability 

ACTUAL HOURS - All manhours reported against a charge number 

and for which labor coste must be applied. 

ALLOCATION - An authorization by a designated official of a 

department making funds available within a 
prescribed amount to a lower level organiza- 
tion. 

APPROPRIATION - A statutory authorization to make payments out 

of the Treasury for specified purposes. 

AVERAGE UNIT COST - Total actual cost divided by the output. 

BUDGET - A proposed plan by an organization for a given 

period of time reflecting anticipated resources 
and their estimated expenditure in the pursuit 
of objecjtives. 

BURDEN LABOR - see non-direct labor. 

COST ACCOUNTING - The recording and reporting of financial trans- 
actions in terms of the cost of goods and services 
ured or otherwise applied in the carrying out of 
programs and activities during a specified period. 

DETAILED LEVEL STANDARD - A standard for a detail level work 

unit. See hierarchy of work unite. 

DIRECT LABOR - Personnel whose time is charged against an identi- 
fiable product or oervice that is considered to be a 
direct mission output of an organization. 

EARNED HOURS - The time in standard hours credited to an employee 

or a work center as a result of the completion of 
a given task or group of tasks; usually calculated by 
summing the mviltiplication of applicable standard 
time and the completed work units. 
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EFFECTIVENESS - The performance or output received from an 

approach to the accomplishment of a mission 
program. 



EFFECTIVENESS MEASUREMENT - Effectiveness measurement 

compares actual results against some end 
objective or goal. These goals are used to 
assess how well an organization is accom- 
plishing its mission programs. 

EFFICIENCY - The quality or degree of being productive with 

the resources employed. 

EFFICIENCY MEASUREMENT - Efficiency measurement compares 

actual performance against dome standard of 
performance to determine how well an organiza- 
tion is utilizing its available resources. It is an 
"economic" measurement. The three measure- 
ments commonly used for this purpose are work 
measurement, xinit cost measurement and pro- 
ductivity measurement. 

ENGINEERED S.TANDARD - The time (man-hours) it should take a 

" a trained worker or a group of trained workers, 
working at a normal pace, to produce a de- 
scribed unit of work of an acceptable quality 
according to a specified method under specific 
working conditions. It is derived from a complete, 
objective analysis and measurement of the task. 
They are developed through the use of time study, 
predetermined time systems, standard time data, 
work sampling, or any combination of these tech- 
niques that will give a comparable level of accuracy. 

HIERARCHY OF WORK UNITS - A structure which relates work units 

at various summary levels to each other and to the 
work units for each individual task at the operating 
level required to accomplish a projecjl« 

HISTORICAL) STANDARD - A standard developed using past performance 

data relating manhour inputs with work unit outputs 
as a basis for determining the time required to 
accomplish a defined amount of work. It is the 
"did take" time. 
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GENERAL AND ADMINISTRATIVE LABOR - see non-direct labor. 



GROSS LEVEL STANDARD - A standard for a program or project 

level work unit. See hierarchy of work units. 

INDIRECT LABOR - see non-direct labor. 



INDEX NUMBER 



INDUSTRIAL FUND - 



INPUT 



A magnitude expressed as a percentage of the 
corresponding magnitude in some "base" 
period. The base is usually designated as 
equal to 100. 

A revolving fund established in the Department 
of Defense for the purpose of providing working 
capital for the operation of industrial-type or 
commercial-type activities. 

The resources (e.g., men, money, and material) 
utilized by an organization to produce or accom- 
plish an output. 



LEVELS OF WORK UNITS - see hierarchy of work units. 



MANAGEMENT 



MANHOUR 



- It consists of those continuing actions of planning, 
organizing, directing, coordinating, controlling 
and evaluating the use of men, money, materials, 
and facilities to accomplish missions and tasks. 

- A unit of measure representing one man working 
for one hour. 



MANPOWER UTILIZATION - The manner in which available personnel 

are used in an organization in terms of the effi- 
ciency in accomplishing the mission and functions. 



METHODS STUDY 



The technique that subjects each operation of a 
given piece of work to close analysis in order to 
eliminate every unnecessary element or operation. 
It includes the improvement and standardization 
of methods, equipment, and working conditions. 
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METHODS-TIME MEASUREMENT - A system of predetermined 

motion-time standards. It is a procedure 
which annlyzes any operation into certain 
classifications of human motions required 
to perform it and assigns to each motion con- 
trolled only by the individual performing it a 
predetermined time standard which is deter- 
mined by the nature of the motion and the 
conditions under which it is made. Abbreviated 
as MTM. 

MISSION - A statement of the official activity goals assigned 

to aii activity. 

NON-DIRECT LABOR - Personnel whose time is not charged against an 

identifiable product or service that is considered 
to be a direct mission output of the organization. 
It includes Indirect Labor, Overhead Labor, 
Burden, General and Administrative Labor* 

NON-ENGINEERED STANDARD - The time required to produce a unit of 

work. It iQ generally considered to be a lower 
quality than an engineered standard because it is 
not developed using an engineering approach. 
Historical estimates and technical estimates are 
the techniques most commonly used to develop 
them. 

OBJECT CLASS - A Congressional and 0MB budgeting term re- 
flecting the nature of things or services purchased 
regardless of the purpose of the program for which 
they are used. For example^ ^'personnel services 
and benefits'* and ''grants and fixed charges. " 

OPERATING BUDGET - A budget expressing programs versus object 

classes of expenditure. 

ORGANIZATION - An identifiable unit or group of persons having 

specific delegated function(s) or mission* 

OUTPUT - The products or services an organization produces, 
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PERFORMANCE BUDGET - A budget expressing program outputs 

versus classes of expenditure, 

PERFORMANCE EFFICIENCY - The ratio between actual and standard • 

performance expressed as a percentage. 

PLANNED UNIT COST - Predetermined statements of what costs 

will be under planned methods of operation. 

PLANNING - The selection of courses of action through 

a systematic consideration of alternatives 
in order to attain organizational objectives. 

PRE-DETERMINED TIME SYSTEM - Proprietary time systems using 

time data at the basic level that is syn- 
thesized into a standard time for a job. 
Includes Methods -Time-Measurement 
(MTM) and General Purpose Data (GPD). 

PRODUCTIVITY INDEX -. A ratio determined by dividing the produc- 
tivity measurement in question by the pro- 
ductivity measurement for a base period. 

PRODUCTIVITY MEASUREMENT - Relates the output units for an organi- 
zation to one or more associated inputs. 
This measurement is mainly used at higher 
management levels as a long term assess- 
ment of performance. 

PROGRAM - (1) A plan or scheme of action designed 

for the accomplishment of a definite objec- 
tive that is specific as to the time-phasing 
of the work to be done and the means pro- 
posed for its accomplishment, particularly 
in quantitative terms, with respect to man- 
power, material, and facilities require- 
ments; thus a program provides a basis for 
budgeting; (2) a budget account elassification. 

PULL-UP BUDGET - A budget based on aggregations of lower 

level budgets or information. 
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PUSH-DOWN BUDGET - A budget developed at a summarized level 

and then distributed or imposed on lower 
organizational levels. 

QUALITY WORK MEASUREMENT - The development of standards pos- 
sessing high levels of reliability and 
validity. 

RELIABILITY - Deals with whether a standard is statisti- 

cally accurate. In other words, is the 
standard time representative of that needed 
to accomplish the task, 

A ratio of the number of personnel required 
to the number of personnel supported or to 
the number of units of output. 

Vt • 

(1) An established norm for the measure 
of quantity, weight, extent, value, quality 
or time. (2) Standard time. 

STANDARD COSTING - A system of cost accounting in .which costs 

per unit of production are developed in 
advance and used as "standards" for an 
ensuing accounting period. End variations 
between standard and actual costs are 
adjusted. 



STAFFING PATTERN 
STANDARD 



STANDARD DATA - A compilation or list of all the different 

elementsf observed on a given class of work 
with representative time values for each 
element. These time values may have been 
determined by use of MTM and/ or Time 
Study techniques. Standard Data makes 
possible the establishment of time standards 
on work similar to that from which the data 
were determined without tho necessity of 
X resorting to actual meaBurement. 
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STANDARD TIME 



" The time determined to be required for a qualified 
worker to accomplish a defined amonnt of work, 
normally expressed as manhours per work unit. 



STANDARD UNIT COST - Predetermined statements of what costs should 

be under the most efficient methods of operation. 
They are usually based on engineered standards. 

STATISTICAL STANDARD - see historical standard. 

TECHNICAL ESTIMATE - A estimate prepared by breaking the job down , 

into elements and having a technically trained 
peroon make a technical estimate of how long each 
of the job elements should take, 

TIME STUDY - A study (by stop watch or motion picture camera) 

and analysis of an actual job performance followed 
by a synthesis of the data obtained into a standard 
time for doing the job. 

UNIT COST MEASURES - Costs incurred for resources to produce a 

specified unit of output. 

UNIT COST MEASUREMENT - Relates a work xinit to the cost of resources 

consumed in producing that unit. Performance 
efficiency (the efficiency measurement) is deter- 
mined by comparing planned unit cost to actual 
unit costs. 

- Deals with whether a standard reflects the way 
the task is currently being performed. 

- A group of closely related functions or processes 
that operates as an independent organizational 
element. Resource expenditures are \miquely 
identified to each work center. 

- A count of the total number of work units completed 
or accomplished during a specified reporting period. 



VALIDITY 
WORK CENTER 

WORK COUNT 
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WORK MEASUREMENT - Converts a quantitative statement of work- 
load to a quantitative statement of the man" 
power to produce that workload. This 
statement ia called a work measurement 
standard. Performance efficiency (the 
efficiency measurement) is determined by 
comparing standard (earned) manhours to 
actual hours. 



WORK MEASUREMENT ACCOUNTING - Collection of data on manhour 

expenditures and measures of work accom- 
piishmients necessary for the operation of 
a work measurement system. 

WORK MEASUREMENT STANDARD - (1) A quantitative statement of units 

of manpower required to produce a quan- 
tified amount of workload. It is developed 
and formally approved by management, (2) 
A formally developed expression of the 
amoxrnt of time necessary to accomplish a 
work unit. 

WORK MEASUREMENT SYSTEM - Includes the function of establishing 

and maintaing work measurement standards 
plus the use of these standards in one or 
more management functions. These include 
budget, manpower, and workload planning 
and control. 



WORK MEASURES 



Measures of the work produced by individual 
work centers (within an organization or com- 
ponent) which can be compared to an objec- 
tively derived standard of performance. 



WORK UNIT 



WORKLOAD 



An item of work selected to express quan- 
titatively the work accomplished. 

The amount of work imposed uptjn, or 
assumed by, a person or organization to be 
disposed of in a given amount of time. 
A workload may be greater or lesser 
than capacity to perform. 
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APPENDIX U 



PRODUCTION INCENTIVES AWARD PROGRAM 



1 . Introduction 

A government organization has a mission to produce complex 
reports with a portion of their direct labor personnel. Each re- 
port is different and requires the consolidation of many facts. 
Electronic data processing and complex manual processes are used 
*o compile statistics. A system of engineered standard time data 
has been developed and is used to determine a standard time for 
output. The time standard is used to plan and control work activities 
and also serves as a basis for an incentive awards program. 

2, Production Incentive Awards 

Currently approximately 425 personnel are covered by the in- 
centive awards program. Direct and indirect (non-direct) labor 
including supervisors are included. 

Eligibility for a production award is based on all m^easured work 
completed during the entire period of the r ecommenHafion. Work 
under approved standard^i is given consideration only for the fiscal 
quarter in which it is performed. In recommending personnel for 
production awards, the supervisor must be certain that the employee's: 

a. Attendance record 

b. Cooperativeness on the job 

•-* 

c. Attitude toward the work and associates 

d. Error rate is within acceptable limits, and 

e. Other factors affecting the organization 

are such that they do not offset the value of achieved production. 
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3. Direct Worker 

If a direct worker meets the general requirements, he is eligible 
to receive a Production Incentive Award in any one of these situations: 

a. When the performance of his group attains or exceeds 100 
percent and his average performance attains or exceeds 90 
percent, he is given a cash award in accordance with Table II. 

b. When the performance of his group is 100 percent of a group* 
standard and he performs at least 16 percent of his time on 
that standard, he is given a cash award in accordance with 
Table U. 

c. When the performance of his group is under 100 percent, or 

is unmeasured, and his average performance attains or exceeds 
100 percent, he is given a cash award in accordance with 
Table I. 

4. Indirect Worker 

An indirect worker is eligible for a Production Incentive Award 
under the following conditions: 

a« He meets the general requirements. 

b. He supports a group working under a standard at least 16 per- 
cent of the time. 

c. The group he supports performs at 100 percent or higher. 

If he meets these conditions, the indirect worker is given a cash 
award in accordance with Table I. 

5. Supervisors 

A supervisor is considered eligible for participation in Production 
Incentive Awards when his group *s performance attains or exceeds 100 
percent and the group has been assigned measured work for 1,000 hours 
or more. Recommending division chiefs and office heads are responsible 
for determining which employees are to share in supervisory awards 
under Table HI. Such determinations are based on the distribution of time 
between supervisory and other activities. For example, the supervisor 
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who spends most of his time on direct work activities would be con- 
sidered for awards as specified in Tables I or II. On the other hand, 
an employee engaged primarily in supervisory and administrative 
tasks would be conpMered for awards as indicated in Table III. 

6. Amount of Production Savings 

After the amount of the incentive award has been determined from 
Tables I and II, the savings realized by the organization can be readily 
estimated by referring to Table IV. The savings shown are based on 
the difference in costs between the workers' actual performance and 
performance at 80% of standard. 

7. Budget Authority 

Payment of Production Incentive Awards is authorized by the Agency's 
Administrative Manual along with other awards under their "Incentive 
Awards Program. " The funding for the Production Incentive Program is 
solicited as part of a formal budget request as submitted by the work area 
for the ensuing fiscal year. The request for funds to cover the incentive 
program is based on previous years' data. 

8. Executives' Assessment 

Executives of this Agency have noted that where work measurement 
standards were instituted, a 25-30% increase in production occurred. 
They stated that their work measurement standards are the most profitable 
investment going for them. Last year $85,000 was pa'd out for Production 
Incentive Awards resulting in $2, 000, 000 in labor sa .igs. They feel 
strongly that work measurement results in lower unit cost and leads to 
higher productivity especially when tied to a Production Incentive Award 
Program. 
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Table I; For individual direct workers, where group is 

unmeasured or performance is under 100 percent. 

For individual non^direct workers, where group 
performance is ICQ percent or higher. 



Percent of Time on Standard 



Performance 

% 


91-100 


81-90 


71-80 


61-70 


51-60 


41-50 


31-40 


21-30 


16-20 


Under 90 




















90-99 






















$ 50 


45 


40 


35 


30 


25 


20 


15 


[oi/ 




70 


60 


50 


40 


40 


30 


25 


20 


10 




90 


80 


60 


60 


50 


40 


30 


25 


15 




110 


100 


80 


70 


60 


50 


40 


30 


20 


140 & higher. 


130 


110 


100 


90 


70 


60 


45 


35 


25 



y Time on standard divided by time available in the quarter. 
Table I: Example 

A direct worker works 320 hours on standard during the quarter^ 
or (320 -I* 502) = 63. 7 percent time on standard. During that time 
hi"^ performance on standard is 122 percent. Looking at the table 
we find that the award for 63. 7 percent time on standard at 
122 percent performance ^s $60. 

2/ Note: The numbers in the table are simulated examples. 
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Table lis For direct workers where group performance 
is 100 percent or higher* 



Percent of Time on Standard — 



Performance 

% 


91-100 


81-90 


71-80 


61-70 


51-60 


41-50 


31-40 


21-30 


16-20 


Under 90 




















90-99 


$ 30 


25 


20 


20 


15 


f5 


10 


10 


10 




50 


50 


45^ 


40 


30 


30 


25 


20 


15 




70 


65 


60 


50 


40 


40 


30 


25 


15 




90 


85 


75^ 


65 


50 


50 


40 


30 


20 




110 


105 


90 


70 


60 


60 


45 


35 


25 


140 & higher . 


130 


120 


110 


90 


75 


70 


55 


40 


30 



1/ Time on standard divided by time available in the quarter. 



Table 2. Examples: 

A direct worker, working 75 percent of the quarter on 
standards achieves a performance of 125 percent. The 
group in which he works achieves a group performance 
of 105 percent. The direct worker receives an award 
of $75. 

b. A direct worker works in a group which has group standard 
only: the group achieves a performance of 105 percent. 
The worker works 75 percent of the quarter on standards. 
The worker receives an award of $45. 

NOTE: Numbers in the table are simulated examples 
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Table III. Supervisor Incentive Award Table for Intangible Savings 

(Award to he divided among the supervisors of earning group) 



Hours on 


Performance 


Measured Work 




140 & 




100-109 110-119 120-129 130-139 


Higher 



1,000 






1,501 






2,001 






2, 501 






3,001 






3,501 




4, 000. 


4,001 




4, 500. 


4, 501 




5, 000. 


5, 001 




5, 500 


5, 501 




A nnfi 


Of UUi 




A nn 


0 , 0\JI 




7 nnn 


7 001 




7 1? nn 






B nnn 


Q 001 
Of UUl 




n nn 


ft (>01 
Of D\JL 




Q nnn 


O OOl 
7, UUl 




o R nn 


9,501 




10, opp- 


10,001 






10, soy 










-^Csoo 




17, 000 


.,.<<001 




17,500 


17,501 




18, 000 


18,001 




18, 500 


18,501 




19, 000 


19,001 




19, 500 


19,501 




20, '^00 



25 
35 
45 
55 
65 
75 
85 
95 
100 
115 



35 
45 
50 
60 
80 
100 
110 
120 
140 
160 



45 


55 


65 


60 


70 


80 


80 


100 


110 


100 


120 


140 


110 


140 


170 


130 


160 


190 


150 


180 


220 


170 


210 


250 


190 


220 ^ 




210 







120 


170 






^ 610 


130 








640 


140 






560 


670 






480 


580 


690 






500 


605 


720 




405 


520 


635 


750 




410 


530 


650 


770 


305 


430 


550 


670 


805 


315 


440 


570 


700 


820 


325 


460 


590 


710 


850 


335 


470 


610 


720 


880 


345 


490 


630 


750 


910 


355 


500 


640 


790 


930 


365 


515 


660 


810 


960 


375 


530 


670 


820 


980 


385 


540 


700 


850 


1010 


400 


560 


720 


860 


1040 



Table 3 example: 

A supervisor of a unit consisting of four emp^-oyees has 1, 250 hours worked on 
standard during a quarter. The group performance on standard for this unit is 
115 percent. Table 3 indicates for 1,250 hours at 115 percent, a 4»uptf rvisory 
award of $35. 

NOTE; Numbers in Table are simulated examples. 
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Table IV 

Table for Determining Average Savings 
from Award Amounts 





f 




Incentive Award 


Savings $ 


Table I 


Table U 




15 


15-20 


200 


20 


25 


330 


25 


30 


440 


30 


35 


540 


35 


40 


630 


40 


45 


742^,,^—'^^ 


80 


85 


1550 


85 


90 


1600 


90 


95 


1800 




1 f\f\ 

1 uu 


1850 


100 


105 




105 


110 


2000 


110 


115 


2100 


■ 115 


120 


2200 


120 


125 


2400 


135 


140 


2600 



NOTE: Numbers in 
the Table are simulated 
examples. 
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APPENDIX in 



WORK MEASUREMENT TECHNIQUES 



The following are the principal techniques by which Work Measurement 
Standards are developed: 

• Technical Estimates 

• Historical Estimates (Statistical) 

• Staffing Pattern 

• Work Sampling 

• Time Study 

• Predetermined Time Systems 

• Standard Data 

Engineered standards are developed using time study, w6rk sampling, 
standard data, and predetermined time systems. Engineered standards are 
the "should take" time to perform a task or operation. They should be 
developed by specially trained analysts and include documentation of the: 

• Method or procedure used when the standard was developed. 

• Observed or synthesized time values used in determining the 
final standard time. 

• Computations used to establish statistical reliability. 

• Rating or leveling observed during performance. 

• Allowances used in computation of standard. 

• Computations made in developing standard. 

Non*" engineered standards are developed using any of the techniques listed* 
Historical estirnates (statistical) and technical estimates are most commonly 
used* 
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A. Work Measurement Te'chniques and Their Application 



Techniques 

Technical 
Estimate 



Historical 
Estimates 
(Statistical) 

Staffing 
Pattern 



Work 
Sampling 



Types of 
Operations 

a. Highly technical or 
irregular work 

Scheduling & controlling 
projects for priority, 
status, evaluation and 
costing 

a. Irregular work where 
a work unit may be 
determined 

t 

a. Highly irregular work 
for which no work unit 
may be determined 

a. Irregular work where a 
work unit is highly cor- 
related to work input 



Examples 
of Operations 

Maintenance, rebuild 
repair of complex items 

Technical, egnineering, 
and research projects. 



Administrative, non- 
direct labor, warehousing 



Administrative, su .ort 
activities 



Clerical, rebuild re- 
pair, warehousing, 
facility maintenance, 
non- direct labor 



Direct 
Time Study 



b. Development of manage- 
ment information. (NOTE: 
not used to establish work 
measurement standards) 



a. Repetitive, short cycle 
work performed at essen- 
tially one work station 

b. Irregular, medium to 
long cycle work, frequent- 
ly performed by moving 
about several work stations 



Determination of delays, 
utilization of people and 
equipment, 'work distri- 
bution, feasibility studies, 
performance checks. 

Parts assembly, machin- 
ing, packaging, typing, 
filing, editing, packing 

Janitorial, clerical, 
rebuild, repair, ware- 
housing 
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Techniques 



Types of 
Operation s 



Examples 
of Op e ratio ns 



Predetermined a. 
Time Standards 
or Basic Standard 
Data 

b. 



Standard 
Data 



b. 



Repetitive short cycle 
work where volume is 
high 

Check as to consistency 
of direct time s^ady 
standards 

Repetitive short aud 
medium cycle work 
where volume is high 

Repetitive work where . 
volume is low. or long 
irregui-ir cyc'.o work 
where work volume is 
high 



Assembly, machining, 
packaging, packing, 
shipping, stock picking, 
editing 

Assembly, machining 
machine operations 

Assembly, machining, 
packaging, typing, 
filing, editing 

Assembly, machining, 
packaging, rebuild, 
repair, maintenance, 
clerical, warehousing 
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B. Work Measurement Technique Descriptions 



TECHNICAL ESTIMATES 

Description - breaking the job down into elements and having a technically 
trained person make a technical estimate of how long each of the job elements 
should take. 

What Is Required ? 

A person technically qualified to recognize the various phases of the work to 
be accomplished. 

What Must Be Done? 

Job broken down into phases and time estimated for each phase. Experience 
and/or past performance data \yill form the basis for the time estimates. 

How Long Will It Take? 

From minutes to days depending upon the complexity of the job. 
What Are The Characteristics? 

This type of standard is based upon the personal judgment of the person 
making the estimate. His technical estimate of how long it should take to 
do the job may vary greatly from how long it actually takes to do the job. 
Thus, it is difficult to accurately assign a cause to deviations from standard. 

Advanta ges 

1. May be only technique available to establish time limits on certain 
types of jobs (technical projects, research projects, etc.). 

2. Relatively cheap (in relationship to time). 
Disadvantages 

1. Time to do the job is an estimate; thus, worker's actual time may 
show wide va^-iance (poor control device). 

2. No way of knowing what methods are used to do the job. 
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raSTORICAL ESTIMATES (STATISTICAL) 



Description - data obtained from records of past performance relating labor 
time expenditures with some measure of the amount of work produced. (The 
data may be analyzed by statistical means. ) 

What Is Required? 

Data on past performance of individual jobs, producing like product, expressed 
in; 

1. Manhours expended, and 

2, Units produced 

What Must Be Done? 

A Relationship between units of product and manhours expended must be 
found and statistically validated. 

How Long Will It Take? 

From days to weeks to months, depending upon the amount of data requiretl 
or available. 

What Are The Characteristics? 

This type of standard is based upon the assumption that what has happened in 
the past is good practice and that what will happen in the future will not alter 
the relationship between units of product and manhours expended. Asa 
result, it is difficult to identify a significant deviation from standard and 
more difficulft to accurately assign a cause. 

Advantages 

1. Sometimes, this is the only technique available for extensive 
coverage in a hurry. 

Disadvantages 

1. Accepts past performance as satisfactory (poor control device). 

2. No way of knowing if past and present methods are the same. 
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STAFFING PATTERN 



Description - a ratio of the number of personnel required to the nxxmber of 
personnel supported or to the number of units of output, 

NOTE ; A staffing ratio is not always classified as a work measurement 
standard. It is considered to be a work measurement standard only when 
it is related to a measure of output. If it is merely an expression of a 
percent of direct labor or budget dollar or one clerk per ten professionals, 
it is not considered to be a work measurement standard because there is 
no init of output. It may be developed using an engineered or non<-engineered 
technique. 

What Is Required ? 

A person >Vith a semi-broad management background technically qiialified 
to recognize the various phases of the work to be accomplished. Person 
must have appreciation of management process so as to be able to determine 
various relationships and effects of support and supported functions. 

What Must Be Done ? 

Job broken down into major functional areas and identified as support or 
supported functions. Relationships, direct and non-direct, among areas 
must be identified. Comparisons should be made to similar functional 
areas and relationships which seem from judgment to be working in a satis- 
factory manner. 

How Lo n g Will It Take ? 

From minutes Lo days, depending upon the complexity of the job. 
What Are The Characteristics ? 

This type of standard is based upon the personal background and judgment 
of the per8on(8) making the estimate. His estimate of situation depends 
greatly upon his ability to infer, draw analogies and conclusions based upon 
other existing similar situations. Difficult to determine cause of deviations 
from anticipated, Canhot tell whether poor performance or poor conditions 
or incorrect original determination. 
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Advantages 

1. May be only technique available to establish manpower requirements. 

2. Relatively quick and cheap. 
Disadvantages 

1. Accepts past relationship as being sound. 

2. No real way of knowing validity. 
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WORK SAMPLING 



Description - a sampling type study wherein an observer at random intervals 
observes and determines categories of productive and non-productive effort 
of the activity being observed. 

What Is Required? 

An opportunity for an observer to note which categories of work or non-work 
the operator or operators are engaged in at the random times he makes his 
observations. 

What Must Be Done? 

The job must be broken down into categories of work and non-work and these 
categories described; at random intervals the activity must be observed and 
the observations classified into the proper categories with sufficient obser- 
vations taken to get a reliable sample; the performance of the operator or 
operators is compared to the concept of normal, and allowances are made 
for personal and unavoidable delays. During the period the job is being 
observed, a production count must be obtained (unit of measure) and the 
total time of the study must be recorded. With the above information, the 
allowed time for the various units of production can be determined. 

How Long Will It Take? 

From one week to several months, based upon the number of different types 
of work and non-work being observed (coniplexity of the activities being 
observed). 

What Are The Characteristics? 

This type of standard will give substantially the same results as time study 
standards where there is a clear distinction between working time and idle 
time. In establishing a work sampling standard, the observers must be alert 
for slight methods changes on the part of the operators. This type of study 
does not allow as fine a breakdown of activities and delays as time study. 
The job content and the standard time are specified in general terms. Be- 
cause job conditions (such as method, quality, and operator performance) 
are standardized, it is relatively easy to identify a deviation from standard 
and to assign a cause for the deviation. 
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Advantages 

1, Can be used to measure activities which are impractical or costly 
to measure by other meane. 

2, Requires less time (can study several operators or machines at 
oncG)« 

3, Generally Irss costly than time study, 
Disadvantag38 

1, Not generally economical for studying a single operator* 

2, Methods Control may not be as precise as Time Study* 

3, Operator may change- work pattern without beting observed. 
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TIME STUDY 



Description - a study (by stopwatch or motion picture camera) and analysis 
of an actual job performance followed by a synthesis of the data obtained 
into a standard time for doing the job. 

What Is Required? 

An opportunity for a trained observer to time an individual job actually being 
performed by a definite method (preferably the improved and standardized 
method). 

What Must Be Done? 

The job method must be completely described, the cycle or elemental times 
must be obtained by use of stopwatch or motion picture camera, the perfor- 
mance of the operator or operators compared to concept of normal, and 
allowances made for personal and unavoidable delays. With the above infor- 
mation, the allowed time for the various units of production can be determined. 

How Long Will It Take? 

From 2 to 3 hours for simple, short- cycle jobs to days or weeks for complex, 
long- cycle jobs. 

What Are The Characteristics? 

This type of standard is generally considered a valid and reliable basis for 
establishing time standards. The job content and the standard time are 
specifically defined. Because the method, quality, working conditions, 
and operator performance are standardized (highly), it is easy to identify a 
deviation from standard and to assign a cause for the deviation. 

Advantages 

1. Detailed methods description (good for control purposes). 

2. Relatively accurate work measurement technique. 

3. Obtain actual time values for jobs being observed. 
Disadvantage s 

1, Each job must be observed and the performance pace rated. 

2. Not economically applicable to all jobs. 
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Description - proprietary time systems using time data at the basic motion 
that is synthesized into a standard time for a job. Includes Methods Time 
Measurement (MTM) and General Purpose Data (GPD). 

What Is Required? 

Dimensioned sketch of workplace layout and product along with information 
about other features of the job. Requires that the person applying the pre- 
determined time system be completely familiar with the system and able 
to identify the basic motions pertinent to the job being studied. 

What Must Be Done? 

The method for performing the job must first be described in terms of 
elements, then the elements broken down into basic motions pertinent to the 
particular predetermined time system, time values for the various basic 
motions chosen from tables and allowances made for personal and unavoid- 
able delays. With the above information, the allowed time for the various 
units of production can be determined. 

How Long Will It Take? 

From 2 to 3 hours for simple, short- cycle jobs to days for complex, long- 
cycle jobs. 

What Are The Characteristics? 

This type of standard is as valid and reliable as time study for setting time 
standards. Where predetermined time system time values are used to set 
standards on all the activities, tlrie various standard ti*nes will be more 
consistent for all the standards. Good work measuren.<;nt technique to use 
to establish standard time on manual jobs before the jobs are begun. Can 
be used for control purposes where all or most of the activities are covered 
by similar type standards. 

Advantages 

1. More consistency between time values. 

2. Eliminates performance ratiAg by analyst. 

3. Can be used to compare methods (provided there is no machine time). 
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4. Can set standard time for job prior to performing the job. 
5« Provides a sound basis for engineered standard data. 
Disadvantages 

1. Judgment is required to identify basic motions. 

2. Not applicable to process controlled, machine controlledi and 
long or irregular cycle jobs. 

3. Detailed type of analysis - costly. 



ni- 12 

E RiC \ / ^'133 



STANDARD DATA 



Description - time data at the element level (may have been obtained from 
previous time studies) which is synthesized into'a standard time for a job. 

What Is Required? 

Time values in the form of tables, curves, charts or formulae for units of 
work (elements) small enough to permit determining the step-by-step time 
required by any method involving these job elements. A person technically 
qualified to break the job down into its various elements and able to apply 
the correct time values to those job steps. 

What Must Be Done? 

• To develop standard data 

The data must be obtained by either time stv.dy, use of predetermined 
time system, work sampling, or possible historical viata. Preferably the 
elemental time values should be obtained by observing the element being per- 
formed in several different jobs. The data may be arranged in tables, curves, 
nomographs, alignment charts, multi- variable charts, and formulae for 
rapid and economical use. 

• To establish work measurement standard 

The method for performing the job must be broken down into elements, 
time values for the various elements selected from tables, curves, charts, or 
formulae, and allowances made for personal and unavoidable delays. With the 
above information, the allowed time for the various units of output can be 
determined. 

How Long Will It Tak e? 

. To develop standard data 

From weeks to months depending upon the amount of data necessary 
to set up the elemental standard data system. 

• To establish work measurement standards 

Minutes to hours to determine time values for jobs depending upon 
the complexity of the job. 
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What Are The Characteristics? 



This technique is generally considered to be a valid and reliable basis for 
establishing standards. However, when all activities are covered by ele- 
mental standard data, the various standard times will be more consistent 
for all the standards. A very good work measurement technique to use to 
establish standard time on jobs before the jobs are begun. Because job 
conditions are standardized, it is easy to identify a deviation from standard 
and to assign a cause for the deviation. 

Advantages 

1. More consistency between time values. 

2. Can be used to compare methods. 

3« Can set standard time for job prior to performing the job. 

4. Inexpensive method to establish standard, once standard data has 
been developed. 

Disadvantages 

1. Requires time to build up standard data. 

2. Costly to build up standard data. 
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BEST COPY AVAILABLE 



APPENDIX IV 
INTEGRATED RESOURCES MANAGEMENT SYSTEM 



A few years ago, a newly created Agency faced with a requirement- 
to develop a work measurement program, started by concentrating their 
efforts on standards coverage without an overall systems approach. In 
less than one year, management realized the shortcomings of this "shot- 
gun" approach and dropped it. Management further realized the impor- 
tance of work measurement in the budgeting and manpower planning 
process and that work measurement was only one of many management 
tools that could be used to manage resources. Thus, a systems approach 
was adopted in developing their resources management system. 

Accordingly, a headquarters task team surveyed existing resource 
and work measurement systems of other Governmental Agencies that 
were readily adaptable for their purposes, The following is a synopsis 
of the Integrated Resources Management (IRM) system this Agency 
developed. 

The component elements of the IRM system may be illustrated 
graphically in the following manner: 




FIGURE 1. INTEGRATED RESOJ RCES MANAGEMENT SYSTEM 
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IRM Is a closed loop system in which the component elements are 
integrated and complement each other. 



Fundamental to the entire system is the INTEGRATED COMMON 
ACCOUNT STRUCTURE which supports all component elements. This 
common account structure is shown below in abbreviated format, 

SUMMARY LEVEL 
COMMON ACCOUNT STRUCTURE 



Program 
Area 

100 



200 
300 



300 



900 



Program 
Description 

PROCUREMENT ACTIVITIES 



MATERIAL MANAGEMENT 
STORAGE ACTIVITIES 



220. STOCK CONTROL 



221. 01 REQUISITION PROCESSING 



GENERAL ADMINISTRATION 
COMMAND & SUPPORT ACTIVITIES 



Each program area is the responsibility of a specific staff element 
of the Agency Headquarters. An example of Program 200 (P200. 00), 
Material Management account is illustrated in Figure 2 below. 
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INTEGRATED COMMON ACCOUNT STRUCTURE 




FIGURE 2. 



The common account structure concept depicted by the chart permits 
aggregation and visibility of data, functionally and organizationally, from 
the worlc center le^ el at the field installation through headquarters. 

Starting on the right side of the pyramid, data is structured organi- 
•zationally to branch, division, directorate, command and total headquarter 
levels. On the left side of the chart, data is structured functionally to sub- 
project, project, program and total mission levels. The structure applies 
to COST ACCOUNTING, OUTPUT MEASURES, PERFORMANCE STANDARDS, 
PERFORMANCE EVALUATION, MANAGEMENT REVIEW, AND PROGRAM- 
MING AND BUDGETING. 
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COST MANHOUR ACCOUNTING SYSTEM 



Referring back to Figure the cost/manliour accounting system 
provides for the collection of nnanhour and cost data reflecting the 
appjilcatlon and consumption of resources. Dollar and workload data 
for resources management at both the local field activity and at head- 
quarters is accumulated, processed^ and displayed using EDP equip- 
meat. Inputs consist of data on manhour cost accounts, personnel In- 
formation, work units, codes and standards daily labor exception Input 
for any employee not working on his assigned cost account codei plus 
workload accomplished. 

The system cycles dally and produces the following outputs: 

Da ily/ Weekly - Efficiency listings show efficiencies, man- 
hours used and workload accomplished. Data Is displayed 
functionally within each organizational level. 

Biweekly - The payroll Is produced. All manhour data are 
reconciled to the payroll. 

Monthl y » Efficiency listings, both organizationally and 
functionally, at the levels shown. Also, from the same base 
of data at the field activity, information on personnel, man- 
hours, cost and production Is sent to the headquarters data 
bank. 



Next on the loop Is the Management Information System which 
features a central data bank to provide all levels of management with 
a wide range of timely information on operations. As Indicated in the 
schematic below. Information on labor expenditure, coats, production, 
etc, flows from the field activities to the central data bank. Here It Is 
processed with outputs flowing up to the higher headquarters as well as 
back to the local activity for management decisions and actions. 



DATA FLOW 



BASIC CONCEPTS 

1. SINGLE INPUT OF A DATA 
; ELEMENT 

2. CENTRAL DATA BANK 

). AUTOMATED SUBMISSION/ 
PROCESSING 



HEADQUARTERS 
FUNCTIONAL MANAGERS 



CENTRAL 
DATA BANK 



FEEDBACK 



FIELD ACTIVITIES 
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PERFORMANCE STANDARDS PROGRAM 



The Performance Standards Program Interfaces with the IRM 
system by developing standards for determining manpower require- 
ments and evaluating performance efficiency. 

Shown below is the proper sequential approach for establishing 
an effective work measurement program. 

• Improve Methods 

• Select Appropriate Techniques 

* Develop Standards 

. Attainable 
• Consistent 
. Total Coverage 
. Current 

* Apply Standards 

. Budget Formulation 

, Resource Allocation Decisions 

. Work Planning and Control 

. Performance Review 

At the lower organizational levels (work center level), work 
measurement efforts are systematically directed to the analysis and Im- 
provement of methods, procedures, and systems leading to better oper- 
ations. Appropriate standard setting techniques are determined and 
standards are developed to reflect the ''should take time'' to accomplish 
a work unit under these Improved methods and procedures. These 
standards are then used at all levels of management to formulate the 
bvdget, to determine the proper allocation of resources, to plan and 
control work, and to analyze and review actual performance* 

An Important aspect of the work measurement program Is the sum- 
marization or aggregation of standard at the lowest organizational levels 
to the highest organizational levels. Below Is an Illustration of how de- 
tailed standards are aggregated Into summary standards. 
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Hierarchy of Standards 



The detailed standards , based on earned hours, are structured 
into summary standards usually at the project or subproject level. 
Summary standards are then aggregated into pirogYam statvdatds for 
headquarters level use in budget formulation and resourcing field 
level activities. 

PERFORMANCE EVALUATION REPORTING SYSTEM 

The Performance Evaluation Reporting System (PERS) link in 
Figure 1 is a computerized analytical reporting system that utilizes 
information from the MIS central data bank. It acts as a barometer 
for determining the changes in workload/resource relationships. 'It 
is the primary management tool for appraising resource utilization. 

MANAGEMENT REVIEW 

The Management Review phase of the IRM system provides for 
recurring performance briefings to top management and is built on 
the premise that top management must be kept abreast of significant 
actions within the organization. Monthly reviews are presented show- 
ing planned vs. actual program efficiency status » program effectiveness 
and current trends in workload, resource utilization, and productivity. 

A few examples of mission effectiveness reviews are shown below. 
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PROGRAMMING AND BUDGETING SYSTEM 

The program/budget system, which completes our closed loop, 
utilizes workload-based performance budgeting techniques. Quanti- 
fied workloads are expressed in terms of mission-oriented output 
measures and translated into manpower and fuhding requirements 
through the application of performance standards and pricing factors. 
It functions normally for the determination and justification of resources 
to higher levels and internal allocations of resources for current oper- 
ations. 

A summary of the major activities in the system are listed as 
follows: 

• Forecast workload (Gross Mission Oriented Output Units). 

• Establish performance rates. 

i Determine productive manpower requirements. 

• Adjust productive manpower requirements (+ leave; - overtime; 
- military). 

• Apply pricing factors (average salary; non-personnel; overtime), 
i Develop work-based performance budget. 

• Distribute resources (order of mission priority). 

• Review budget consumption (continuing; redistribution/reorder 
of priorities). 
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"Cost /Schedule Control Systems Criteria, Joint Implencientation 
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Office, Washington, D. C. 
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of Defense Managers and Supervisors (DRAFT), Defense Productivity 
Measurement Office, 1973. 

"Federal Productivity Methods Measurement Results" prepared for 

the Joint Project for Measuring and Enhancing Productivity, August 1972. 
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Government", prepared for the Joint Project for Measuring and 
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prepared by the U. S. Army Management Engineering Training Agency 
for the Joint Project for Measuring and Enhancing Productivity, July 1972. 
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urement with Grants and Awards", M. E. Mundel and Associates, 
April, 1973. 

"Measuring and Enhancing Productivity in the Federal Government" 
prepared by the Joint Project Team for the Joint Steering Committee 
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June 1973. 
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available from the U. S. Government Printing Office, Washington, D. C. , 
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prepared by Committee on Federal Laboratories, Federal Council for 
Science and Technology, May 1973. 
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